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ABSTRACT 
Salmonella have been causing huge losses in the poultry industry and have been a major cause 
food borne illness for many years. Salmonella infections in humans from poultry have been 
increasing.  Good hygiene and biosecurity measures can reduce the incidence of Salmonella 
infections at poultry farms. Disinfection is a most important measure taken to prevent 
Salmonellosis in poultry. This research was conducted to determine the efficacy of 12 
disinfectants against seven Salmonella isolates in the presence and absence of organic matter. A 
bacterial solution of a specific optical density value was prepared and .05x, .1x and .2x 
concentrations of disinfectants were tested at 10, 30 and 60 minutes. Litter and chick fluff were 
also added to the solution to determine the effect of organic matter on the efficacy of 
disinfectants. The majority of the disinfectants showed good results in the absence of organic 
matter. Addition of organic matter affected the efficacy of most disinfectants. An Unnamed 
disinfectant proved to be the best in all tested conditions. GQ-1 sanitizer and Virocid also 
showed some antimicrobial activity in the presence of organic matter. Crystal Bright was only 
efficacious in the presence of litter.  
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LITERATURE REVIEW  
 
INTRODUCTION 
Commercial poultry production is one of the fastest growing sectors of the animal agricultural 
industries (Herren, 2000). In the United States, meat and poultry consumption has been on the 
rise; with  per capita consumption of poultry products increasing 6.5 fold since 1910 (Buzby and 
Farah, 2006).The increasing demands of consumers for poultry have to be met by increasing the 
volume of poultry production in the United States poultry industry. 
Broiler breeders are raised up to 65 weeks with their production cycle starting at 24 
weeks of age and usually finishing at around 65 weeks. Normally they are slaughtered at 66 
weeks, but they can be molted and started into another production cycle if market conditions are 
such that additional eggs are needed or pullets are in short supply. Chicks hatched from the 
broiler breeder eggs attain market weight of 2.4 kg in less than six weeks. In the United States, 
over nine billion broilers are hatched, raised, and processed each year (Foley et al., 2011). Farm 
isolation and biosecurity practices on the poultry farm are two important factors for reducing the 
incidences of on farm diseases. The current increase in poultry farming and intensive production 
methods has increased stress on the birds which in turn increases the potential for more 
infections in the flock (Fussell, 1998).  Zoonotic bacteria such as Salmonella and Campylobacter 
have increased in the poultry industry thus increasing the threat to public health (Newell et al., 
2010). Salmonella and Campylobacter are the main causes of food borne illness of bacterial 
origin in the US (Mead et al., 1999).  
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Salmonella are a member of the Enterobacteriaceae family and the causative agents of the 
most common food borne illness in humans (Connor, 2012; Raghunatahn et al., 2009). The 
genus Salmonella was named after Daniel Elmer Salmon, an American veterinary pathologist 
(Yan et al., 2004).Salmonella are rod-shaped, gram-negative, non-spore forming, predominantly 
motile bacteria with a diameter of 0.7-1.5 microns and a length of two to five microns (Kahn and 
Line, 2005). The incubation period for Salmonella is between 8 to 48 hours (Kazuo, 2004). It 
grows between the temperatures of 8 °C and 45 °C and cannot survive at temperatures above 70 
°C. It is resistant to dehydration and can survive in water and soil for long periods of time (Seng, 
2009). Salmonella are facultative anaerobic and can grow well under both aerobic and anaerobic 
conditions. Salmonella can grow in a pH range of four to nine with an optimum pH of seven. 
Culture medias that can supply nitrogen and carbon can support their growth (Saif, 2003).  
There are currently 2,463 serotypes of Salmonella of which Salmonella enteric contains 
2443 serotypes and the remaining 20 serotypes are contained in Salmonella bongori (Frederick 
and Huda, 2011). Salmonella enterica is further divided into 6 subspecies [enterica (I), salamae 
(II), arizonae (IIIA), diarizonae (III B), houtenae (IV) and indica (VI)] (Chiu, 2007 ; Porwollik, 
2004). The majority (59%) of the 2,463 Salmonella serotypes belong to S. enteric subsp. I (S. 
enterica subsp.enterica) (Brenner, 2000). Salmonella enterica subspecies enterica has 2610 
different serotypes; the most well-known being serotypes typhi, paratyphi, enteriditis, 
typhimurium and choleraesuis) (Chiu 2007). The characterization of serotypes is based on three 
surface antigens: the flagellar “H” antigen, the oligosaccharide “O” antigen and the 
polysaccharide “Vi” antigen (found in typhi and paratyphi serotypes) (Bronze and Greensfield 
2005). 
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Salmonella serotypes can also be divided on the basis of host range. For example, 
pullorum and gallinarum cause disease only in fowls, while typhi causes disease in humans. 
Ubiquitous serotypes, such as typhimurium and enteritidis, are capable of causing systemic 
disease in a wide range of host animals; hence these serotypes are referred to as un-restricted 
(Uzzau et al., 2000). In the past few decades, there has been an increase in infections in humans 
related to Salmonella serovars from poultry (Centers of disease prevention and control US, 
2006).  
A few serotypes of Salmonella can cause disease in more than one host species. For 
example, S. dublin and S. cholerasius normally affect pigs and cattle with severe systemic 
disease but they can also cause disease in humans (Uzzau et al., 2000). Other serotypes of 
Salmonella such as newport and typhimurium, can also cause serious disease in livestock such as 
cattle. These serovars not only cause diarrhea but also penetrate into the intestines and enter into 
the bloodstream causing systemic disease leading to diarrhea, dullness, fever, decreased appetite 
and frequently death. Some serotypes of Salmonella can be present in cows or calves without 
clinical signs and are continuously shed in their feces and/or milk thus posing a threat to human 
health (Berge, 2011; Scott, 2004). 
In humans, Salmonellosis can be caused by consuming contaminated foods such as egg, 
poultry meat, beef, pork and fresh produce. The bacteria can also be transmitted via direct 
contact with an infected animal. The mode of transmission is fecal-oral (Benenson et al., 1995). 
Poultry, eggs, and meat can be important sources of human infection with Salmonella because of 
the large scale intensive production and processing to provide an inexpensive source of meat 
(Corry et al., 2002) 
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In humans Salmonellosis can be divide into three to four disease patterns: enterocolitis, 
enteric fever (typhid,paratyphoid fever) and septicemia (Pui et al., 2011; Levinson, 2008). 
Salmonella typhimurium and S. entertidis are the most common serotypes of Salmonella to cause 
enterocolitis in the USA. The incubation period for enterocolitis is normally 12-72 hours and 
clinical features include diarrhea, vomiting, and blood in the stool (Davidson, 2010). 
Enteric fever can be caused by S. typhi and paratyphoid A, B and C. Clinical features of typhoid 
and paratyphoid fever are similar but vary in their intensity with typhoid fever being the more 
severe. Clinical features include fever, headache, diarrhea, vomiting and constipation (Davidson, 
2010). Chronic cases of Salmonellosis may result in septicemia and are mostly caused by S. 
cholearaesuis or S. dublin (Pui et al., 2011; Levinson, 2008). 
Salmonellosis is the major disease that is transferred horizontally and vertically in 
poultry. The host adapted serovars of Salmonella that only affect poultry are pullorum and 
gallinarum. They can cause high losses to the poultry industry by causing high mortality and a 
loss in egg production and hatchability. This disease can be transmitted through eggs and thus to 
progeny. 
The serovar pullorum causes systemic disease in poultry; in freshly hatched chicks there 
is high mortality and intestinal inflammation (Suar et al., 2006). Pullorum disease is also called 
Bacilliary White Diarrhea (BWD) the name being derived from the color of the early diarrhea 
that pullorum infected chicks exhibited. Chicks tend to huddle under the heat source and have a 
depressed appetite and poor growth. Lesions include unabsorbed yolks, congested lungs, a dark 
and swollen liver with hemorrhages, and a congested spleen and kidney. Respiratory lesions 
consist of white nodules in the lungs. Similar lesions are seen in the walls of the ceca, rectum and 
proventriculus. A characteristic lesion in the adult bird is an abnormal ovary and discolored 
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misshapen ovarian follicles with caseous contents. Other lesions in chickens include peritonitis, 
pericarditis and arthritis. If adult birds get infected with pullorum disease, there is a decrease in 
egg production, egg fertility and hatchability, and the combs of the birds become pale and 
shrunken (Saif, 2003; Jordan, 2001; Kahn and Line, 2005).  
       Serovar gallinarum causes fowl typhoid disease in poultry and a few other avian species 
(Barrow et al., 1994). Clinical signs of Fowl Typhoid (FT) in adults are similar to pullorum 
disease except for the characteristic clinical sign of watery to yellowish mucoid diarrhea. Clinical 
signs of FT in chicks are similar to those of pullorum disease with the exception of yellow pasty 
droppings. Lesions of FT in adult birds include swollen, friable bile stained liver (bronzed), 
congestion of skeletal muscles and a dark colored, enlarged spleen, and catarrhal enteritis. White 
necrotic foci or nodules are seen in males affected with this disease (Saif, 2003; Jordan, 2001; 
Kahn and Line, 2005). 
These two serovars used to be common in US poultry flocks in the 1930’s, but because of 
the control measures taken under the National Poultry Improvement Plan (NPIP),  these two 
serotypes  have been virtually eradicated from poultry flocks since the 1960’s. Though these host 
adapted serovars are almost eradicated from the US and European Union countries, they are still 
a prevalent problem in developing countries (Barrow and Neto, 2010). The elimination of S. 
pullorum and gallinarum brought about an increase in the prevalence of S. enteritidis in the 
1960’s in poultry (Foley et al., 2007, 2011). Salmonella enteritidis (SE) can also cause infection 
in humans with reported Salmonella enteritidis infections increasing worldwide in the mid 
1970’s and by 1990; it became the primary cause of Salmonellosis in humans when it displaced 
S. typhimurium as the primary cause of Salmonellosis (Petter, 2001). In the United States since 
the mid-1990s, the prevalence of SE has declined due to its inclusion in control provisions of the 
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NPIP (Foley 2008,2011).Prevalence of S. heidelberg and S. kentucky increased after the decline 
of SE in the chickens as they occupied the ecological niche left behind by the decline of SE. In 
recent years, S. kentucky increased more rapidly as compared to S. heidelberg as the latter shares 
some surface antigens with S. enteritidis.  Because of the common surface antigens of S. 
Heidelberg, control measures taken against S. enteritidis by NPIP also affected the prevalence of 
S. heidelberg in poultry farms (Folley et al., 2011) 
Paratyphoid infections (PT) in chickens are caused by non-host adapted Salmonella such 
as S. enteritidis (SE), S. typhimurium and S. heidelberg. This disease is uncommon in 
commercial poultry, but when present is usually seen in young birds. Salmonella enteritidis and 
S. typhimurim also cause systemic disease and diarrhea in newly hatched chicks. The clinical 
signs for the disease are not distinct, but include: poor growth, emaciation, diarrhea, ruffled 
feathers, huddling of chicks near the brooder and blindness due to caseous plaques in the eyes. 
Necrotic lesions are seen in the liver, lungs, and heart. The characteristic post mortem finding is 
a typhlitis, in which the ceca are distended by white necrotic cores. Unabsorbed yolks in chicks, 
enteritis, perihepatitis, and pericarditis have also been reported in PT infections. Ovarian lesions 
are commonly seen with S. enteritidis infections. There are no clinical signs of infection in adult 
birds (Suar et al., 2006). This is the reason why S. enteritidis poses a serious threat to human 
health as the asymptomatic chickens produce eggs which are infected with Salmonella. Initially, 
it was believed that bacteria penetrated the eggs through the cracked egg shells, but now it is 
known that S.enteritidis can also contaminate the egg even before it is laid. SE can silently affect 
the ovaries of healthy appearing birds and contaminate egg contents before shells are formed 
(Omwandho and Kubota, 2010; Humphrey, 1994). 
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Salmonella enterica causes food borne illness in humans as it can contaminate eggs 
without causing clinical signs in chickens. In the USA there are an estimated 1.028 million cases, 
19,000 hospitalizations, and 400 deaths each year (Scallan et al., 2011). Four serotypes account 
for more than 50% of all human isolates reported in the USA. These isolates are S. typhimurium 
(19%), S. enteritidis (14%), S. newport (9%) and S. javiana (5%) (Braden, 2006). Salmonella 
heidelberg and S. enteritidis are also among the top serovars related to human infection as these 
serovars colonize the reproductive tract of the bird and infect the eggs (Folley, Lynne and Nayak, 
2008). S. heidelberg infections are mostly caused by consumption of contaminated poultry meat 
and egg containing products (Bucher et al., 2007; Chittick et al., 2006) Recently, S. kentucky 
became the most commonly detected serovar in chickens while S. typhimurium  the common 
cause of human infection (CDC, 2008). S. kentucky is commonly isolated from chicken 
carcasses (FDA, 2010).  S.kentucky readily colonizes chicken ceca, but it does not cause 
infection in humans (Joerger et al., 2009). Prevalence of S. kentucky in chickens has increased 
from 25% in 1997 to 50 % in 2007 (FDA, 2010; Frick et al., 2009) 
In a major multistate outbreak of Salmonella enteritidis linked to shell egg, 
approximately 1,939 people were infected from May 1 to November 30, 2010 
(Anonymous,2010). In 2011, there were 190 illnesses related to S. heidelberg in 6 states. In 
another outbreak, 136 persons were infected with S. heidelberg in 34 states. The source of this 
outbreak was ground turkey. In 2012, people were infected with different serovars of Salmonella 
namely; S.hadar, S. montevideo, S. infantis, S. newport, and S. lille in multistate outbreaks. 
Among these cases, 57 were hospitalized and three deaths were reported (CDC, 2012). 
Salmonella can be transmitted to birds through vehicles, people, clothing, footwear, 
equipment, water, feed, litter, insects, rodents, wild birds, and many other sources (Immerseel et 
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al., 2009). Insects act as reservoirs and vectors for Salmonella on poultry farms. Mian and 
coworkers (2002) found that Salmonella enteritidis positive houseflies (musca domestica) 
congregate in infected commercial chicken farms. 
Rodents are also a major carrier for spreading Salmonella in poultry houses as chickens 
get infected by ingesting droppings from infected mice (Immerseel, 2009; Davies and Wray, 
1995). Rodents are normally found in places where they can find enough feed and nesting spaces 
and both of these are plentiful on poultry farms (Immerseel, 2009). Decontamination is a major 
step in reducing Salmonella infections on the poultry farm, but the efficacy of disinfection is 
often reduced by Salmonella infected mice returning to a farm after disinfection (Meerburg and 
Kijlstra, 2007) . 
Contaminated feed is an important source of spreading Salmonella in animals (Moretro, 
2009). Ingredients of animal origin, mainly fish meal in poultry feed, are major sources for 
Salmonella contamination in feeds (Alvarez et al., 2003; Lunestad et al., 2007). Drinking water 
is also an important source because of the presence of fecal material in contaminated drinkers 
(Immerseel et al., 2009). 
Salmonella can also be transmitted vertically either by penetrating the egg shell from the 
infected gut or feces or can directly contaminate the egg contents as Salmonella serotypes also 
infect the reproductive organs. In this way the infection is transmitted to the day old chick and 
the infected chicks spread the infection horizontally through their feces to the other chicks that 
were not infected vertically. (Gantois et al., 2009; Heyndrick et al., 2002) 
Breeder flocks and hatcheries are the critical entry points for Salmonella in commercial 
poultry operations (Cox et al., 1998). The incidence of Salmonellosis on poultry farms can be 
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reduced by maintaining Salmonella free breeding stock, proper cleaning and disinfection of the 
farm after each flock, strict biosecurity measures, the all in all out system for flocks, use of 
organic acids in feeds, use of nipple drinkers instead of conventional open drinkers, and proper 
vaccination. Prevention of Salmonellosis also involves proper cleaning and disinfection of the 
hatchery, and fumigation of eggs and egg grading before setting in the incubator to reduce 
contamination (Corry et al., 2002, Gradel, 2004). A sanitation program should also include 
removal of bedding material before applying disinfectants because most chemical disinfectants 
have a limited effectiveness in the presence of organic matter (Payne et al., 2005). 
Chlorination of water has helped tremendously in open drinker systems as it reduces 
Salmonella build up in drinkers from contamination by the feces of the birds (Aziz, 2005). 
Control measures against Salmonella in chickens and animals 
Biological measures can also be taken to prevent Salmonella infection in poultry. These 
include use of antibiotics, competitive exclusion, vaccination or a combination of these. 
Vaccination of layers and broiler breeders is a major component of an on farm 
Salmonella control program. In breeders, vaccination is aimed at reducing the potential of 
vertical transmission of Salmonella to broiler chickens and to provide maternal antibodies to 
broiler chicks thus allowing better resistance to field infection. This is turn reduces the 
Salmonella load in the carcass at the time of processing (Barghaus et al., 2011). In commercial 
poultry, killed vaccine alone or a combination of both live and killed vaccine is used. Live 
attenuated vaccine is considered better as it provides long lasting immunity and the attenuated 
Salmonella colonize and replicate in the intestinal and visceral organs of vaccinated bird (Dorea 
et al., 2010). 
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For preventing fowl typhoid in chickens, inactivated Salmonella vaccines and live 
Salmonella gallinarum SG vaccine using the 9 R strain have been used and the 9 R strain vaccine 
can also provide protection against Salmonella enteritidis and Salmonella typhimurium (Paiva et 
al., 2009). Administration of attenuated Salmonella gallinarum SG and Salmonella Typhimurium 
ST vaccine early in the life of the pullets followed by Salmonella Enteritidis SE bacterin at the 
end of rearing is a common practice in the primary breeder and layer industries (Nassar et al., 
1994; Cookson and Maiers, 2004). 
Competitive exclusion involves the administration of an oral suspension of intestinal 
contents from adult chickens to newly hatched chicks to provide protection against Salmonella 
infection (Immerseel et al., 2009, Zhang-Barber et al., 1999). Preventive doses of antibiotics can 
also be given to prevent Salmonella infections but antibiotic therapy is discouraged in food 
production animals because of the possibility of resistance developing in human food borne 
pathogens (Threlfall, 1998). Competitive exclusion can be used after antibiotic therapy to restore 
the microbiota balance (Seo et al., 2000). 
Cleaning and disinfection of the farm and premises is the best way to control Salmonella 
and is aimed at reducing the number of microorganisms in the poultry house. Cleaning is a 
mechanical process in which organic matter is removed before disinfection. Disinfection is the 
removal and or destruction, or inactivation of micro-organisms by way of physical or chemical 
means (Wesche et al., 2005). A disinfectant can be defined as a product which when applied 
directly to an inanimate object destroys most microorganisms (but not spores) (Dvorak, 2005; 
Moretro et al., 2012). 
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The common cleaning and disinfection procedures include the following steps. Brushing, 
scrapping, removal and disposal of litter, feces, debris and feed from the poultry house, 
dismantling of equipment and soaking them in a detergent followed by wetting of the poultry 
house with water and detergent. The last step in cleaning involves the high pressure washing of 
the poultry house from ceiling to floor (Meroz and Samberg, 1995). Pressure washing is often 
done with hot water or by adding an alkaline detergent. Water pipes are also flushed with high 
pressure. Cleaning should be continued until there is no visible organic matter in the poultry 
house (Gradel, 2004). 
The house is then sprayed with disinfectant in the form of thermal fogging or surface 
disinfectant with concentrations and contact times according to the recommendations of the 
manufacturer. Water lines are also disinfected with an oxidizing disinfectant for 5 hours before 
rinsing with water (Gradel, 2004; Dvorak 2008). Some integrators also fumigate a poultry house 
as a final step after placing litter and other equipment with the poultry house sealed for 24 hours 
(Samberg and Meroz, 1995). Selection of a disinfectant depends on the microorganisms 
suspected, type of surface to be treated, environmental factors (temperature, pH, humidity etc), 
safety issues (toxicity, corrosiveness), and cost of the disinfectant (Dvorak, 2005; Smith, 2008; 
Ruano et al., 2001). 
Many factors affect the efficacy of disinfectants in a poultry environment. These are 
concentration of disinfectant, temperature, pH, contact time, water hardness, and organic 
matter (Ruano et al., 2001; Moretro et al., 2011; Gradel, 2004; Stringfellow et al., 2009).  
 
Use of the proper concentration of a disinfectant as described by the manufacturer is 
important to achieve the best results. Over dilution of a product is a common cause of 
11 
 
disinfectant failure (Dvorak, 2005). The efficacy of disinfectants increases with temperature 
(Weavers and Wickramanayake, 2001).In disinfecting a cold room a higher concentration of 
disinfectants or longer contact times may compensate for lower temperature (Moretro et al., 
2012). In general, most disinfectants work best at temperatures above 68 °F. Some disinfectants 
are more temperature dependent than others. For example glutaraldehyde based disinfectants are 
effective down to about 5 °C while formaldehyde needs at least 16 °C (Gradel, 2004). The 
activity of disinfectants is also affected by pH.  Phenols, hypochlorites and iodine, may show 
decreased activity as pH increases; whereas quaternary ammonium compounds (QAC), 
acridines, and glutaraldehyde may show an increased activity (Wesche et al., 2005). 
Contact time is also a major factor in achieving the desired kill rate. For example 70% Isopropyl 
alcohol can kill Mycobacterium tuberculosis in 5 minutes while phenol requires two to three 
hours. Minimum contact time is normally stated on the product label and should be strictly 
followed (Dvorak, 2005; Wesche, 2005). 
Organic matter (OM) is one of the most important factors which interfere with the 
activity of a disinfectant. Disinfectants should be used after thoroughly removing the organic 
matter as it provides a physical barrier and protects microorganisms from contact with 
disinfectants (Stringfellow et al., 2005). On a poultry farm, organic matter can be in the form of 
litter, feathers, feces, or a mixture of litter and feces; in a hatchery it can be in the form of chick 
fluff, residues from eggs etc (Ladd, 1998). The effect of OM varies with different disinfectants. 
For example the efficacy of oxidizing agents such as chlorine and iodine compounds is more 
affected than strong bases by organic matter because the latter are less reactive disinfectants. 
Aldehyde based disinfectants are an exception among reactive disinfectants that are less affected 
by organic matter (Wesche et al., 2005; Gradel, 2004). Also the concentration recommended by 
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the manufacturer is based on suspension and without organic matter, so in the presence of 
organic matter the concentration of the disinfectant and or contact time should be increased to 
get maximum efficiency (Moretro, 2012). The efficacy of a quaternary ammonium compound 
(QAC) disinfectant was reduced by two to three logs in the presence of feces as compared to 
water (Berchieri and Barrow, 1996). In the same way the efficacy of peractic acid (7mg/ml) was 
reduced by two to three logs in sewage effluent water in seven minutes as compared to distilled 
water (Mooretro et al., 2012). 
The efficacy of disinfectants is also dependent on the type, number and physiological 
state of microorganisms. It is easier for a disinfectant to be effective if the number of the 
microorganisms is low. This is the reason that efficacy is determined as log kill after knowing 
the initial population of bacteria. For a disinfectant to be effective, it must reduce the microbial 
population by at least five log units (Gonzales- Fandos et al., 2005). Bacteria in the exponential 
stage of growth are more sensitive to disinfectant as compared to those in the stationary phase.  
Unfortunately, this factor cannot be controlled in the practical world. 
Bacterial resistance is not only different with different types of bacteria, but also within 
different strains of bacteria. For example; Salmonella strains agona, kentucky, montevideo and 
senftenberg are more resistant to disinfectants as compared to the S. typhimuriium ATCC 13311 
(Reference test strain in the European suspension test (Moretro, 2012; Wesche et al., 2005). 
Other factors which decrease the efficacy of disinfectants include water hardness, relative 
humidity and type of surface to be treated (Dvorak, 2005; Soliman et al., 2009; Davies and 
Breslin, 2003). The nature of building materials also has an effect on the efficacy of cleaning 
operation (Bercheiri and Barrow, 1996). If wood is used as a building material, cracks and 
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crevices in the wood will make disinfection less efficacious as the disinfectant will not  be able 
to get in contact with the bacteria inside the cracks. 
The most commonly used classes of disinfectants in broiler house are : aldehydes, 
peroxides, halogens, QACs, chlorhexidine compounds, alcohols, and phenolic compounds 
(Immerseel et al., 2009).The modes of action of disinfectants include membrane disruption, 
metabolic inhibition,  and lysis of the cell (Soliman et al., 2009).  
Halogen based disinfectants are affective against Salmonella in most conditions and their 
bactericidal action is because of an oxidation reaction with cellular proteins which in turn 
disrupts cellular function (Ramesh et al., 2002). Efficacy of QAC’s and iodophores is affected by 
high concentration of feces, but phenolic disinfectants are still active (Bercheiri and Barrow, 
1996). 
Class of disinfectants 
Alcohols (Isopropyl or ethyl alcohol) 
Alcohols have broad-spectrum antimicrobial activity against vegetative bacteria, viruses, 
and fungi but are ineffective against spores (Mcdonell and Rusell, 1999). The activity of alcohol 
is limited in the presence of organic matter, but they have good activity in hard water (Dvorak, 
2005; Anonymous, 2005). The antimicrobial activity of alcohols is signiﬁcantly lower at 
concentrations below 50% and is optimal in the 60 to 90% range (Mcdonell and Russell, 1999). 
In a research trial by Moretro in 2009 on Salmonella in feed, it was found that disinfectants 
containing 70-80% ethanol were most effective against Salmonella on surfaces (Moretro, 2009). 
Higher concentrations (95%) are less effective because some degree of water is required for 
efficacy (to denature proteins) (Dvorak, 2005). Alcohols work by causing membrane damage, 
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rapid denaturation of proteins, and also interfere with metabolism, and cause cell lysis (Mcdonell 
and Ruseell, 1999; Dvorak, 2005; Moretro et al., 2011). Use of Alcohol based disinfectants is 
limited in the poultry industry because of cost. Alcohol based sanitizing gels are common as 
hand sanitizers in laboratories and homes (Moretro et al., 2011). 
Halogens 
Chlorine and Iodine based compounds are the most common halogens used for 
disinfection purposes. 
Chlorine releasing compounds 
These disinfectants are broad spectrum and are effective against bacteria, enveloped and 
non-enveloped viruses, and fungi (Dvorak, 2005; Anonymous, 2005; McDonell and Russell, 
1999). 
They are relatively inexpensive and are not affected by hard water but do not work well 
in the presence of organic matter; so surfaces should be cleaned prior to application. They are 
also fairly effective against spores. Chlorine solutions are unstable and need to be replaced 
frequently. The pH range should be six to eight for these compounds to be effective 
(Anonymous, 2005; Kennedy et al., 2000). Chlorinated water is very common as drinking water 
(2-3 ppm) for chickens (Samberg and Meroz, 1995). Chlorine disinfectants are highly oxidizing 
agents and function by destroying the cellular activity of proteins and cause oxidative damage to 
bacterial membranes and DNA (Dvorak, 2005; McDonnel and Russell, 1999; McLaren et al., 
2011). The amount of available chlorine determines the biocidal activity of these compounds 
(Dvorak, 2005). 
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The most important chlorine releasing agents used in the poultry industry are sodium 
hypoclorite and chlorine dioxide. Sodium hypoclorite NAOCL solution is widely used for hard 
surface disinfection. Their biocidal activity is determined by the amount of chlorine available for 
the solution (McDonnell and Russell, 1999). Sodium hypoclorite NAOCL is commonly used in 
the poultry industry to clean farms and hatcheries. Hypoclorite solutions containing 250-500 pm 
chlorine are widely used for sanitation and are effective against most vegetative bacteria, fungi, 
and virus. These solutions do not have any detrimental effect on the egg shell cuticle. Sporocidal 
activity is achieved at 2500 ppm available chlorine, but this concentration is very corrosive and 
its use should be limited. Hatchability drops when eggs are dipped in clo2 solution (400-1000 
ppm cl) for more than five minutes (Samberg and Meroz, 1995; Dvorak, 2005). 
Iodine: 
Iodine disinfectants are broad spectrum and are effective against a variety of bacteria, fungi and 
viruses and also fairly effective as sporocidal agents being somewhat better then chlorine. Like 
chlorine these compounds are ineffective in the presence of organic matter and sunlight and need 
frequent applications to disinfect properly (Dvorak, 2008; Anonymous, 2005; Kennedy et al., 
2000). They kill cells rapidly by reacting with protein nucleotides and fatty acids and interfere 
with the enzymatic systems of microorganisms (McLaren et al., 2011; Dvorak, 2005). 
The iodophores are combinations of iodine and a solubilizing agent, which increases 
solubility and allows for slow the release of free iodine and more efficient antimicrobial activity 
(Anonymous, 2005; Dvorak, 2005). They are less affected by organic matter as compared to 
simple iodine compounds. They are effective in hard and soft water over a wide range of pH. 
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The most commonly used iodophore is povidone-iodine (Anonymous, 2005; Dvorak, 2008; 
McDonell and Russell, 1999). 
Research by Ruano and coworkers (2001) showed that Iodine based disinfectants with an 
18% active ingredient (1:256) showed poor antimicrobial activity against SE in the presence of 
organic matter and could not kill after 3 hours of contact time; though it was able to kill SE after 
one hour in the absence of organic matter.  
According to Berchieri and Barrow (1996), one of the iodophore based disinfectants 
(Virodine) showed satisfactory to marginal activity after one minute in the presence of 2.5% 
chick fluff and 1-10% feces. This disinfectant showed good antimicrobial activity giving more 
than five log kill at 30 and 60 minutes contact time with SE Phage type 4 (SEPT4) in the 
presence of chick fluff. 
Another iodophore disinfectant (Macrodyne 200) and sanitizer (Iosan) when used at the 
recommended level showed poor antimicrobial activity against S. enteritidis phage type  four 
(SEPT4) in the presence of chick fluff and feces (Berchieri and Barrow, 1996). Iodine based 
disinfectants at a dilution rate of (1:500) were able to kill 95 % of SE samples after 20 minutes of 
contact time (Cardoso et al., 2008). 
Phenolics 
Phenolic disinfectants are broad spectrum disinfectants and are effective against bacteria 
(especially gram positive), enveloped viruses and fungi. They are not effective against spores 
and non-enveloped viruses. These compounds are coal-tar derivatives and often have a strong 
pine-tar odor. 
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Phenolic compounds can be used in the presence of excessive organic matter; as such 
they can be used in foot baths or in areas where organic material cannot be completely removed 
(Solimon et al., 2009; Samberg and Meroz, 1995; Keneddy et al., 2000; Dvorak, 2005). They 
also retain their activity in hard water. Phenolic disinfectants function by denaturing proteins and 
altering cell wall permeability (Dvorak 2008; McDonell and Russell, 1999). Their use in a 
hatchery should be closely monitored as improper use of phenolic disinfectants can cause 
changes in egg proteins and impair hatchability in chick quality (Smith, 2008) 
According to Ruano and coworkers (2001), a Bis phenol 21% (synthethic phenol related 
compound) at dilution rate of 1:256 was effective against SE in 10 minutes in the presence of 
organic matter. 
The efficacy of Phenolic disinfectants are not affected by the addition of 2.5 % chick fluff 
and feces (1-10%) even after 10 minutes of incubation time against SE PT4. According to 
Cardoso et al 2008, phenolic disinfectant at a dilution of (1:200) gave the best results as it killed 
all the SE samples after 15 minutes of contact time (Berchieri and Barrow, 1996) 
Stringfellow and coworkers (2009) found that Phenolic compounds reduced S. 
tyhimurium to an undetectable level in the absence of organic matter. Also, in the presence of 
different concentrations of organic matter their efficiency was least affected as compared to other 
disinfectants. Kreso D (a Phenol based disinfectant) at a dilution rate of 1:72 was not affected by 
the addition of OM in solution containing S. typhimurium and it gave a 100% kill in both the 
absence and presence of OM after two hours (Soliman et al., 2009). 
 
 
18 
 
Aldehydes 
Aldehyde containing disinfectants are highly effective and broad spectrum disinfectants. 
Their mode of action is to denature proteins and disrupt nucleic acids. They are also effective in 
the presence of organic matter. Aldehydes are highly irritating and toxic to humans and are 
potentially carcinogenic (Dvorak, 2005).  The most commonly used agents are formaldehyde and 
aldehyde. 
Glutaraldehyde has a broad spectrum of activity against bacteria and their spores, fungi, 
and viruses. Glutaradehyde is considered more efficacious in the presence of organic matter than 
formaldehyde. Its efficacy is dependent on pH and temperatures with an optimum pH being 
seven or greater and high temperatures. A 2% concentration is used in poultry farms, but not in 
the presence of birds (Dvorak, 2008). 
Ruano and coworkers (2001) found that a 20% Glutaraldehyde based disinfectant at a 
rate of 1:200 was effective against SE in 10 minutes in the absence of OM; but after the addition 
of OM it was not effective after 3 hours. When the dilution rate of 1:20 was used, SE population 
was reduced effectively within 10 minutes in the presence of organic matter. 
Formaldehyde is a monoaldehyde that exists as a freely water-soluble gas. Formaldehyde 
is bactericidal, sporicidal, and virucidal; but it works more slowly than glutaraldehyde 
(McDonell and Russell, 1999). In the presence of organic matter the efficacy is satisfactory but 
not as good as glutaraldehyde (Dvorak, 2005; Kennedy et al., 2000).  Formaldehyde is also used 
for fumigation of hatching eggs and empty hatcher fumigation. The efficiency of formaldehyde 
is also dependent on temperature and humidity similar to glutaraldehyde (Samberg and Meroz, 
1995). 
19 
 
According to Gehan et al 2009; Aldekol 1% (a combination of glutaraldehyde, QAC and 
formalin) had a high antimicrobial activity against S. typhimurium in both the presence and 
absence of organic matter even after 10 minutes (Gehan et al., 2009). 
Glutaraldehyde based disinfectants (0.4-1%) showed satisfactory antimicrobial activity 
against S. enteritidis (SE), S. typhimurium and S. virchow in the presence of 2.5% organic 
matter. After 5 minutes of exposure, it reduced the population of these Salmonella strains by four 
to five logs. After 10 minutes, it was able to reduce the bacterial population by five to six logs 
(Gonzales- Fandes et al., 2005). 
  Glutaraldehyde at a dilution of 1:200 was effective against SE samples after 15 minutes 
of contact time with 93.75% of bacteria killed (Cardoso et al., 2008). 
Oxidizing agents (Hydrogen peroxide, peracetic acid, Virkon-S) 
These are broad spectrum, peroxygen based compounds that disrupt lipid membranes, 
proteins and nucleic acids through reactive species such as the hydroxyl radical OH (McLaren et 
al., 2011; Maris, 1995). Hydrogen peroxide (H2O2) is commonly used as a disinfectant, mainly 
as a surface disinfectant in commercial sanitation programs (Samberg and Meroz, 1995). 
Hydrogen peroxide has broad spectrum efficacy against bacteria, virus, fungi, and bacterial 
spores. It is also considered environmentally friendly as it rapidly degrades into water and 
oxygen (McDonell and Russell, 1999). It has limited efficacy in the presence of organic matter 
and decomposes readily at high temperatures (Smith, 2008; Moretro et al., 2012). Ruano and 
coworkers (2001) showed that 3% H2O2 based disinfectant (1:3) killed Salmonella enteritidis at 
10 minutes in both the presence and absence of organic matter. 
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Peracetic acid is a mixture of acetic acid and hydrogen peroxide. It is a very strong 
oxidizing agent and is considered bactericidal, fungicidal, sporicidal, and virucidal (Jeffrey, 
1995; Dvorak, 2005). It also retains its activity in the presence of organic matter. Peracetic acid 
is used in food processing and handling as a sanitizer for food contact surfaces and as a 
disinfectant for fruits, meat and eggs (Evans, 2000). Gehan and coworkers (2009) found that 
Perasan 1% (Peracetic acid 5%, H2O2 20%, acetic 10 %) killed S. typhimurium at all times 
tested in the absence of organic matter; but its kill rate was not satisfactory in the presence of 
organic matter after 10 minutes. It did however, exhibit good antimicrobial activity at 30 and 60 
minutes. Hydrogen peroxide based disinfectant at a 3% dilution rate was not able to kill 
Salmonella typhimurium in 10 minutes in either the presence or absence of OM. But after 30 
minutes it was able to kill S. typhimurium in the presence of OM. Results from Virkon- S (a 1% 
Peroxide preparation) were unsatisfactory as it failed to kill S. typhimurium at 10, 30 and 60 
minutes in either the presence and absence of organic matter ( McLaren et al., 2011). 
Peracetic acid and Hydrogen peroxide based disinfectants showed variable effectiveness 
against different serotypes of Salmonella in the presence of 2.5% organic matter. S. virchow was 
the most resistant against the lower concentrations of the disinfectants as it gave less than a one 
log kill, but at a higher concentration it gave a 3.5 log kill against S. virchow after five minutes 
of contact time. When the contact time was increased to 10 minutes, the log kill was 4.5 and the 
kill rate was almost the same at lower and higher concentrations. This disinfectant gave a two to 
four log kill against S. enteritidis and a two to three log kill against S. typhimurium at its lowest 
and highest concentrations respectively after five minutes. The kill rate was increased after 10 
minutes of contact time against S. typhimurium and S. enteritidis (González-Fandos et al., 2005). 
The disinfectant Sanidate RTU (a hydrogen peroxide based) was able to kill 99.62% of S. 
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typhimurium in two hours but its efficiency was affected by the addition of  organic matter and 
its killing percentage dropped to 94.58% (Soliman et al., 2009) 
Quarternary Ammonium Compounds 
QAC disinfectants are effective against gram positive and gram negative bacteria and 
enveloped viruses. They are not effective against non-enveloped viruses or bacterial spores. 
Their efficiency is reduced markedly in the presence of organic matter. They are normally used 
in incubators and hatchers (Anonymous, 2005; Samberg and Meroz, 1995; Dvorak, 2005; 
Kennedy et al., 2000) .They can be used over a wide range of temperatures and their 
effectiveness is reduced in extremely hard water (Moretro et al., 2011; Kennedy et al., 2000). 
Quaternary ammonium compounds (QAC) are also known as cationic detergents, and are 
active on bacterial membranes and denature proteins and alter membrane permeability (McLaren 
et al., 2011, McDonell and Russell., 1999).  
According to Gehan and coworkers (2009), S. typhimurium was resistant to QAC 
disinfectant in the presence of organic matter at 10, 30, and 60 minutes. In the absence of organic 
matter it killed S. typhimurium at 30 and 60 minutes. And according to Ruano and coworkers 
(2001), QAC (24%) disinfectant at a dilution rate of 1:256 killed SE in the presence of OM after 
10 minutes of contact time. QAC based sanitizers (Vteresan, Mieroquat) used at the 
manufacturer’s recommendation were deactivated by the organic matter (chick fluff and feces) 
even at 60 minutes of contact time (Berchieri and Barrow, 1996) 
In a study by Gonzeles- Fandos  and coworkers (2005), QAC based disinfectant was most 
effective against S. enteritidis, S. virchow and S. typhimurium at 1% and 8 % concentrations 
after 5 minutes of exposure in the presence of organic matter (2.5%). 
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Cardoso et al 2008 checked the efficacy of QAC against an SE sample isolated from a 
broiler carcass and found that it was only able to kill 8.75 % of the samples, but in this 
experiment the dilution was at 1:2500 which is too high for QAC”s to be effective. QACs 
perform well against S. typhimurium in the absence of organic matter, but their efficacy was 
greatly reduced by the addition of organic matter (Stringfellow et al., 2009). The disinfectants 
CONSAN 20 (QAC 20 %) at a dilution of 1:256 showed a 100% kill result against S. 
typhimurium after two hours in both presence and absence of organic matter (Soliman et al., 
2009) 
Biguanides :chlorhexidine 
Chlorhexidine, a biguanide is a widely used disinfectant. It has a wide antibacterial 
spectrum, but its effectiveness against viruses and spores is limited. The efficacy is greatly 
reduced in the presence of organic matter and it can only function well in a limited pH range of 
five to seven. Biguanides function by reacting with negatively charged groups of the cell 
membranes which alters the permeability (Dvorak, 2005; McDonnell and Russell, 1999; 
Kennedy et al., 2000). 
Chlorhexidine compounds were able to reduce the populations of three Salmonella strains 
by five logs in the presence of OM after 10 minutes when at the lowest concentration was used 
(González-Fandos et al., 2005). 
Chlorhexidine was effective against S. typhimurium in the absence of organic matter, but 
it was least effective against S. typhimurium in the presence of organic matter (Stringfellow et 
al., 2009). 
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Research is continuing in the field of disinfectant actions and microbial resistance 
(McDonnell and Russell, 1999). With the production of new disinfectants with different 
combinations of active ingredients, there is an ongoing need to check their efficacy in ideal and 
practical conditions. Foods borne pathogens, especially Salmonella from poultry, are becoming 
more important. The continued increase in the consumption of poultry meat and eggs for protein 
by humans will continue to make pathogen control important. 
The objectives of this study are (1) to compare the efficacy of different disinfectants 
against seven strains of Salmonella obtained from broiler breeder flocks at variable exposure 
times and concentrations and (2) determine the effects of organic matter (litter and chuck fluff) 
on the efficacy of the selected disinfectants. 
 
 
 
 
 
 
 
 
 
24 
 
Materials and Methods 
Salmonella Isolates 
Seven isolates of the bacteria Salmonella were obtained from the bacteriology laboratory 
of Cobb-Vantress (Siloam Springs, AR). The isolates had been serotyped by National Veterinary 
Services Laboratory (NVSL) in Ames, Iowa for confirmation. The seven isolates were: 
Salmonella senftenberg, heidelberg , infantis, enteritidis phage type 13a, enteritidis type 8, 
schwarzengrund and kentucky. 
The Salmonella isolates had been isolated from various broiler breeder farms owned by 
the company in Northwest Arkansas. Each isolate was maintained on tryptic soy agar (TSA) 
slants. Tryptic Soy Agar slants were made by suspending 40 grams of powder (Becton Dickinson 
TSA) in 1L of sterilized distilled water and mixing thoroughly. The solution was heated with 
frequent agitation and boiled for one minute to completely dissolve the power. The solution was 
then autoclaved at 121 degrees Centigrade for 15 minutes.   Six milliliters of TSA solution were 
then added to 17 x 100 mm culture tubes (VWR). Tubes were placed in the racks to form slants.  
Culture tubes were then placed in the cooler at 4 °C until used. Isolates were transferred to new 
slants after every 14 days. (Anonymous, 2003) 
 
Agar plate preparation 
  Nutrient agar plates were prepared as follows: 23 grams of powdered DIFCO (Becton 
Dickinson) (Sparks, MD) nutrient agar were weighed in a weigh boat on a (Sartorius electronic 
scale) and mixed in one liter of distilled water in a one liter pyrex glass beaker. The solution was 
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mixed on a heated stirring plate (VWR model 320) for 25-30 minutes. After mixing thoroughly, 
the solution was boiled for one minute to completely dissolve the powder. The mixture was then 
autoclaved for 15 minutes at 20 pounds per square inch. After autoclaving, the beaker or flask 
containing the mixture was placed in a hot water bath. Twenty milliliters of the mixture was 
pipetted into a 100 x 15mm plastic (VWR) petri dish using a 25 ml VWR serological pipette.  
Two to three prepared petri dishes were placed in a bacteriological incubator and incubated at 
37°C for 24 hours. The plates were checked after 24 hours of incubation for contaminants 
(Zimbro et al., 2009). 
Organic matter 
Organic matter used in the experiments was in the form of litter and chick fluff which 
was supplied by the broiler breeder company. The litter was obtained from company broiler 
breeder farms in the Northwest Arkansas area. Chick fluff used in the experiments was also 
obtained from the company hatchery in Fayetteville. 
Disinfectants used 
Disinfectant solutions were prepared at three concentration rates (Half label concentration 
rate, standard concentration rate, and twice standard concentration rate). The directions for 
making the standard dilutions were on the label of each disinfectant. All disinfectants used were 
provided by the broiler breeder company. 
Preparations of different concentrations of Disinfectants 
All dilutions of disinfectants were prepared in a 50 ml centrifuge tubes (VWR).A 2x 
concentration of Virkon-s was prepared by mixing 0.9 g power in 47.4 ml of distilled water in a 
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50 ml tube. The 1x concentration was prepared by diluting the 2x solution i.e.; by mixing 5 ml 
distilled water and 5 ml 2x solution.  The 1x solution was further diluted to make the 1/2x 
concentration of Virkon-S. 
Standard dilution rates on the label of Synergize, Biophene and Farmaphene were the 
same. The ½ x concentration of these disinfectants was made by adding 0.05 ml of disinfectant 
into 25.6 ml of distilled water in a 50 ml tube using a pipette. For 1x concentration, 1 ml of these 
disinfectants was added to 25.6 ml of distilled water. A 2x concentration was prepared by mixing 
1 ml of disinfectants with 12.8 ml of distilled water. 
The 1/2x,1x,  and 2x concentrations of GQ-1 sanitizer were made by adding 0.1 ml of 
disinfectant into 25.6,12.8 and 6.4 ml of distilled water respectively. 
In the case of the disinfectant Accel; 1 ml of disinfectant was mixed with 32, 16 and 8 
milliliters of distilled water to achieve one half, 1x and 2x concentrations respectively. 
The one half concentration of Virocid was prepared by 0.05 ml disinfectant in 40 ml 
distilled water. For making the 1 x concentration, 0.1 ml was added to 40 ml of distilled water 
and to make 2 x concentrations, 0.1 ml Virocid was added to 20 ml of distilled water. 
The 1/2x, 1x and 2x concentrations of ECActiv were prepared by adding 1ml of ECActiv 
into 20, 10 and 5 ml of distilled water, respectively. 
The 1/2x concentration of Quat-a-mone was prepared by adding 0.05 ml of Quat-a-mone 
to 42.6 ml of distilled water. 1x and 2x concentration was prepared by adding 0.1 ml of Quat-a-
mone into 42.6 and 21.3 ml of distilled water respectively. 
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Vitacide and an unnamed disinfectant were the premixed disinfectants so only the 1/2x 
and 1x concentrations could be used. The 1/2x concentration of these disinfectants were prepared 
by adding 5 ml of each disinfectant into 5 ml of distilled water. 
Note : The concentrations of disinfectants were diluted to .05X, .1 X and .2 X after 
adding to  PBS and bacterial solution. 
 
Preparation of Bacterial lawns and bacterial solutions 
Each isolate was plated on to a 100x 15mm plastic (VWR) petri dish containing nutrient 
agar using  a sterile polyester tipped applicator (Puritan medical products). The plates were 
incubated for 24 hours at 37 °C for  to achieve a bacterial lawn.  Isolate plates were washed with 
10 ml of phosphate buffer saline (PBS) and collected in a 14 ml plastic culture tube 
(Falcon17×100mm). The tube was centrifuged for 25 minutes at an rpm of 1800-1900 to pellet 
the bacteria and then the pellet was re-suspended in 5 ml of PBS. 
The optical density of the re-suspended solution was determined using a 
spectrophotometer (Spectronic 20 Genesis) at 625nm wavelength by mixing PBS and bacterial 
solution in a 7 ml cuvette tube. The target Optical Density (OD) value was between 0.6 and 0.8. 
If an OD reading was outside of the range then PBS was added to the cuvettes (seven ml) to 
dilute the suspension and another reading was taken. This is the bacterial solution that was used 
to test the efficacy of disinfectants. A tube containing only PBS was used as a blank for a 
control. 
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The optical density of 0.6-0.8 is equivalent to bacterial concentration of 4 × 108 to 6 × 108  
colony forming units (cfu)/ml based on a growth curve for  Salmonella enteritidis (Morgan, 
personal communication).  
The Optical densities of the Salmonella solutions were determined to estimate the 
concentration of bacterial cells in suspension. The target estimation of cells was 4 × 108 to 6 × 
108 colony forming units (cfu)/ml. However, since this was only an estimate a plate count was 
performed for each isolate to determine the actual number of bacterial cells in the solution.  
Standard Plate count 
After obtaining the optical density range for each Salmonella isolate; a standard plate 
count was performed to determine the actual bacterial count. The standard plate count method 
was used to determine the number of viable bacterial cells per unit volume of a sample using 
agar plates.  
In a falcon tube (12 x 75mm 5 ml), 0.1 ml bacterial solution was added to  0.9 ml PBS 
and vortexed to make 1/10 dilution. A 0.1 ml aliquot from this tube was transferred to another 
tube also containing 0.9 ml of PBS and vortexed to make the 1/100 dilution. This procedure was 
repeated until the 10-10 dilution was achieved. The tubes having serial solutions of 10-6 to 10-
10 were plated on nutrient agar plates to count the bacteria. A 0.1 ml aliquot from each tube was 
plated onto nutrient agar plates and evenly distributed on the plate with the help of an L shaped 
glass rod.  The plates were placed in an incubator at 37 °C for 24 hours. After 24 hours, the 
colonies were counted on the plates and recorded. 
  After enumerating the actual bacterial counts for each Salmonella isolate; disinfectants 
were tested in three different experiments.  
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Efficacy of Disinfectant against Salmonella isolates. 
The purpose of this experiment was to test the efficacy of each disinfectant in an ideal 
setting against each bacterial isolate at various time intervals. In this experiment a Salmonella 
solution of known concentration was added to a tube containing a disinfectant solution. Three 
concentrations of disinfectant were used for each isolate 
  In a 14 ml culture tube (VWR), 0.3 ml of Salmonella bacterial solution was added to 2.4 
ml of PBS and 0.3 ml disinfectant solution at a 1X concentration. This mixture was vortexed to 
mix the disinfectant and bacteria properly.  After 10, 30 and 60 minutes, 0.1 ml from this tube 
was plated on nutrient agar plates. For each time three replicate plates were prepared. The 
solution was smeared on the plates with the help of an L shaped glass rod. After inoculating the 
solution on each plate, the L shaped glass rod was dipped in 70% alcohol and heated with the 
flame to sterilize it. This was repeated for 1/2x and 2x concentration.  
Control plates were also made at all times and concentrations. 0.1 ml bacterial solution 
was added to 0.9 ml PBS and vortexed to evenly distribute bacteria in the solution. 0.1 ml from 
this solution was plates on nutrient agar plates after 10, 30 and 60 minutes. 
The plates were placed in the incubator at 37 °C for 24 hours. After 24 hours, the 
bacterial colonies on the plates were counted under magnifying glass and recorded. 
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Efficacy of Disinfectants in the presence of organic matter 
This trial consisted of two experiments to determine the efficacy of the disinfectant in the 
presence of organic matter. Poultry litter/shavings and chick fluff were used as the organic 
matter challenge. 
Efficacy of Disinfectant in the presence of Poultry Litter/Shavings 
In this experiment, litter was added to the disinfectant/bacterial mixtures to determine the 
effects of organic matter on the efficacy of the disinfectants. Two concentrations of litter (1 and 
3%) were tested in this experiment. The disinfectants were tested at the same concentrations (.1x, 
.2x, .05x) and time intervals (10, 30 and 60 minutes) as in experiment 1. 
 In a 14 ml culture tube, 0.05 g (1% w/v) litter is added to 4 ml of PBS and vortexed. 
After mixing the litter 0.5 ml bacterial solution is added which was followed by the addition of 
0.5 ml of .1x disinfectant solution. The mixture was vortexed to mix it properly with bacteria. A 
0.1 ml aliquot from the tube was plated onto nutrient agar petri dishes after 10, 30 and 60 
minutes. Three replicates of the sample were plated at each time. The aliquot was evenly 
distributed on the plates with the help of an L shaped glass rod.  After inoculating the solution on 
each plate, the L shaped glass rod was dipped in 70% alcohol and heated with a flame to sterilize 
it between plates. This was repeated for the .05x and .2x concentrations. 
Control plates were also made at all times and concentrations. A 0.05g (3% w/v) sample 
of litter and 0.5 ml of bacterial solution was added to 4.5 ml of PBS in a 14 ml Falcon tube and 
vortexed to evenly distribute bacteria in the solution. A 0.1 ml from this solution was plates on 
nutrient agar plates after 10, 30 and 60 minutes. 
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The above procedure was repeated again by adding 0.15 g of litter instead of 0.05 g to 
determine the effect of an increased load of organic matter on the efficiency of disinfectants. 
 
Efficacy of Disinfectants in the presence of Chick Fluff 
In this experiment, 1% chick fluff was used instead of litter as an organic matter.  In a 14 
ml culture tube, 0.05 g sample of chick fluff was added to 4.0 ml of sterile PBS which was 
followed by addition of 0.5 ml of bacterial solution and a .1x disinfectant solution. This mixture 
was vortexed to evenly distribute bacteria in the solution. After 10, 30 and 60 minutes, a 0.1 ml 
sample from the tube was plated onto nutrient agar plates and distributed evenly with the help of 
L shaped glass rod. The L shaped glass rod was dipped in 70% alcohol and heated with a flame 
to sterilize it after plating each sample. Three replicate plates were made for each time interval 
tested. The plates were then placed in the incubator at 37 °C and bacterial colonies were counted 
after 24 hours and recorded. The same procedure was adapted for the .05x and .2x concentrations 
of all disinfectants. 
Control plates were also made at all times and concentrations. A 0.05 g (1% w/v) sample 
of chick fluff and 0.5 ml of bacterial solution was added to 4.5 ml of PBS in a 14 ml Falcon tube 
and vortexed to evenly distribute bacteria in the solution. A 0.1 ml from this solution was plated 
onto nutrient agar plates after 10, 30 and 60 minutes. 
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RESULTS 
Disinfectants are used extensively in the poultry industry and other animal industries. 
They are used as part of the overall biosecurity plan specifically under sanitation. Many 
disinfectants are available for use in the poultry industry. This research was testing the efficacy 
of twelve disinfectants against seven Salmonella isolates from broiler breeders. 
 
Efficacy of disinfectants against S. Enteritidis 13a in absence of organic matter 
Virocid, a combination of quaternary ammonium, glutaraldehyde, and alcohol was 
efficacious against SE 13a. No colonies were isolated from the bacterial solution after the 
addition of Virocid at all times (10, 30 and 60 minutes) and concentrations (.05x, .1x and .2x). 
.Farmaphene, a phenol based disinfectant, could not reduce SE 13a at the .05x concentration at 
10, 30 and 60 minutes. At the .1x concentration it reduced the bacterial concentration by 5.80, 
6.92 and 7.52 logs after 10, 30, and 60 minutes respectively. At the .2x concentration, the kill 
rate of Farmaphene against SE 13a was desirable as no colonies were isolated after 10, 30 and 60 
minutes. Biophene, which is also a phenol based disinfectant wasn’t able to effectively reduce 
SE13A when a .05x concentration was used at 10, 30, and 60 minutes in the absence of organic 
matter. When the .1x concentration was used, four colonies were isolated after 10 minutes (7.39 
log reduction) and after 30 and 60 minutes no colonies were isolated from the solution. Using a 
.2x concentration of disinfectant at 10, 30 and 60 minutes was also efficacious as no colonies 
were isolated from the solution (Table 2). 
Quat-a-mone, a QAC based disinfectant was very effective, when there was no organic 
matter in the solution. It was effective at the .05x concentration after 10 minutes with 6.30 log 
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kill. After 30 and 60 minutes, no colonies were isolated from the solution. At .1x and .2x 
concentrations of disinfectant, no colonies were isolated from the solution at 30 or 60 minutes. 
ECActiv was able to effectively reduce SE 13a at all concentrations and times in the absence of 
organic matter.  GQ-1 sanitizer, a combination of glutaraldehyde and QAC showed good 
antimicrobial activity in absence of organic matter. With the .05x concentration after 10 minutes, 
the disinfectant was unable reduce the bacteria effectively and colonies were too numerous to 
count. After 30 and 60 minutes, no colonies were isolated. With the GQ-1 0.1x concentration 
after 10 minutes, the bacterial load was reduced by 6.88 logs and after 30 and 60 minutes, no 
colonies were isolated. Results were similar with the .2x concentration as no colonies were 
isolated at any time (Table 2). 
All concentrations of the Unnamed disinfectant (premixed) proved to be efficacious as no 
colonies of Salmonella enteritidis 13a were isolated from solution at all times (10, 30, and 60 
minutes). Crystal bright, a chlorine based disinfectant showed good antimicrobial activity against 
SE 13a in the absence of OM. No colonies were isolated from the solution after the addition of 
Crystal bright at all times and concentrations. Virkon S, a peroxygen based disinfectant showed 
satisfactory antimicrobial activity in the absence of organic matter. When the .052x 
concentration was used, colonies were too numerous to count after 10 minutes, but it was able to 
reduce the bacterial population by seven logs after 30 and 60 minutes. Again with the .1x 
concentration at 10 minutes, colonies were too numerous to count. But after 30 and 60 minutes, 
no colonies were isolated from the solution. When used at the .2x concentration, no colonies 
were isolated after 10, 30 and 60 minutes (Table 2). 
Synergize, a combination of glutaraldehyde and QAC exhibited good antibacterial 
activity in the absence of organic matter and no colonies were isolated from the solution at all 
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times and concentrations. Accel, a hydrogen peroxide based disinfectant, was not efficacious 
with either the .05x or .1x concentration as colonies were too numerous to count at 10, 30 and 60 
minutes. With a .2x concentration was used, no colonies were isolated at all times.  Vitacide a 
premixed QAC based disinfectant was ineffective at both the .05x and .1x concentrations against 
Salmonella enteritidis at all times in the absence of organic matter (Table 2) 
Efficacy of disinfectants against S. Enteritidis 13a in presence of Organic matter 
  In the presence of 1% litter, the efficacy of Virocid was affected. It was unable to reduce 
the SE 13a population after 10, 30, or 60 minutes at the .05x concentration as colonies were too 
numerous to count.  At the .1x concentration, it reduced the bacterial concentration by 8.44, 8.79 
and 9.12 log after 10, 30, and 60 minutes respectively. At the .2x concentration it reduced the 
bacterial load by 9.12 logs after 10 minutes and no colonies were isolated from solution at 30 and 
60 minutes (Table 3). In the presence of 3% litter, the kill rate was almost the same as in the 
presence of 1% litter. The .05x concentration of disinfectant did not result in any apparent 
bacterial reduction as colonies were too numerous to count after 10, 30, and 60 minutes. At the 
.1x concentration, the disinfectant reduced the bacterial concentration by 8.25, 8.46 and 8.75 logs 
after 10, 30, and 60 minutes respectively. At a .2x concentration it reduced the bacterial load by 
9.12, 9.60 and 10.30 logs after 10, 30, and 60 minutes respectively (Table 4). In the presence of 
1% chick fluff, Virocid at the .05x and .1x concentration was ineffective as isolated bacterial 
colonies were too numerous to count after 10, 30, and 60 minutes. When the .2x concentration 
was used, Virocid was efficacious with seven and eight log kills after 30 and 60 minutes 
respectively (Table 5). 
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In the presence of 1% litter, efficacy of GQ-1 sanitizer was affected to some extent. 
When a .05x concentration of disinfectant was used, it was unable to reduce SE 13a population 
effectively after 10 minutes as colonies were too numerous to count. After 30 and 60 minutes the 
kill rate got better and the bacterial load was reduced by 6.10 and 6.19 logs respectively. With 
the .1x concentration after 10 minutes, 6.88 log kill was observed and no colonies were isolated 
after 30 and 60 minutes. When a .2x concentration was used, no colonies were isolated at any 
time periods (Table 3). When 3% litter was added to the solution, the result was similar as to 1% 
litter. With the .05x concentration, colonies were too numerous to count after 10 minutes. After 
30 minutes, a 5.90 log bacterial reduction was achieved and after 60 minutes, no colonies were 
isolated from the solution. When the .1x concentration was used, a 6.67 log reduction was 
observed. After 30 and 60 minutes, no colonies were isolated from the solution. Using a .2x 
concentration also gave the same result at all times (Table 4). 
 
GQ-1 sanitizer kill rate against SE 13a was greatly affected by the addition of 1% chick fluff. 
Use of GQ-1 sanitizer at 10 and 30 minutes with a .05x concentration resulted in a poor 
antimicrobial activity as colonies were too numerous to count, but after 60 minutes of contact 
time, bacterial load was reduced by 6.13 logs.  The .1x concentration after 10 minutes was not 
enough to reduce the bacterial load apparently as colonies were too numerous to count.  After 30 
and 60 minutes bacterial load was reduced by 6.60 and 7.15 logs. Using a .2x concentration 
reduced the bacterial load by 6.02, 6.63 and 8 logs after 10, 30 and 60 minutes respectively 
(Table 5). 
  The Unnamed disinfectant showed good antimicrobial activity in the presence of 1% 
litter and 1% chick fluff at all times and concentrations as no colonies were isolated from the 
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solution (Table 3). Even when 3% litter was added to the solution, it showed satisfactory 
antimicrobial activity. After 10 minutes of contact time after adding the .05x concentration of 
disinfectant, bacterial load was reduced by 6.50 logs. After 30 minutes of contact time, no 
colonies were isolated from the solution and after 60 minutes there was one colony seen on one 
plate out of three replicates. When a .1x concentration was used, just four colonies were isolated 
from the solution after 10 minutes which is equivalent to 7.39 log kill. After 30 minutes log kill 
was observed and no colonies were isolated kill after 60 minutes (Table 4). 
When Crystal bright was used in the presence of 1% litter, no colonies were isolated at all 
times and concentrations (Table 3). It efficacy was affected when 3% litter was added to the 
solution. When a .05x concentration of this disinfectant was used, the bacterial load was reduced 
by 6.69, 7.04 and 7.15 logs after 10, 30, and 60 minutes respectively. The kill rate was the same 
when a .1x concentration was used. When a .2x concentration of Crystal bright was used, no 
colonies were isolated from the solution (Table 4). Crystal Bright was not efficacious in the 
presence of 1% chick fluff as colonies were too numerous to count at all times and 
concentrations (Table 5). 
Virkon-S showed satisfactory antimicrobial activity in the presence of 1% litter. When a 
.05x concentration was used, the bacterial load was reduced by 5.65 logs. After 60 minutes of 
contact time, no colonies were isolated. When the .1x concentration was used, the 5.56 log kill 
was achieved after 10 minutes. After 30 and 60 minutes, no bacterial colonies were isolated from 
the solution. When a .2x concentration was used, no colonies were seen on petri dishes at all 
times and concentrations (Table 3).  When 3% litter was added to the solution, the efficacy of 
Virkon-S was greatly affected.  When .05x concentration was used, the number of colonies in the 
solution were too numerous to count. After 60 minutes of contact time, a 5.94 log reduction was 
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observed. When the .1x concentration was used, the number of colonies isolated were too 
numerous to count after 10 minutes and after 30 minutes 6.76 log kill was observed. After 60 
minutes of contact time, no colonies were isolated from the solution. When .2x concentration of 
Virkon-S was used, 6.04 log kill was achieved after 10 minutes. After 30 and 60 minutes of 
contact time, no bacterial colonies were isolated from the solution (Table 4).  In the presence of 
1% chick fluff, the number of colonies were too numerous to count when all concentrations of 
Virkon-S were tested at all times (Table 5). 
When Synergize was used in the presence of 1% litter, both the .05x and .1x 
concentrations were not efficacious as the number of colonies isolated were too numerous to 
count. When a .2x concentration was used 5.84, 6.02 and 6.45 log kill was observed at 10, 30 
and 60 minutes (Table 3). Antibacterial activity of Synergize in the presence of 3% OM was not 
satisfactory as colonies were too numerous to count with the .05x and .1x concentrations at all 
times. When a .2x concentration was used, it reduced the bacterial load by 5.56, 5.67 and 5.85 
logs at 10, 30 and 60 minutes respectively (Table 4). When 1% chick fluff was added to the 
solution, it neutralized the effect of the disinfectant on the bacteria and colonies isolated from 
solution were too numerous to count (Table 5). 
In the presence of organic matter (litter and chick fluff), the efficacy of Biophene, 
Farmaphene, Quat-a-mone and ECActiv was markedly affected. When these disinfectants were 
used at the .05x, .1x and .2x concentrations, colonies were too numerous to count after 10, 30 
and 60 minutes (Table 5). 
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Efficacy of disinfectants against S. Kentucky in absence of organic matter 
Virkon-S showed good antimicrobial activity against S. kentucky in the absence of 
organic matter. Using a .05x and .1x concentration of the disinfectant at 10 minutes was not 
efficacious against S. kentucky as colonies isolated were too numerous to count, but after 30 and 
60 minutes, no colonies were isolated from the solution. While using a .2x concentration at 10 
minutes, it reduced the bacterial concentration by six logs. At 30 and 60 minutes, no bacterial 
colonies were isolated from the solution. Farmaphene showed poor antimicrobial activity after 
10 and 30 minutes of contact time, when the .05x concentration was used, colonies were too 
numerous to count. After 60 minutes, no bacterial colonies were isolated from the solution. 
When the .1x and .2x concentrations were used, more than an 8 log kill was achieved at all times 
(Table 6). 
In the absence of organic matter, ECActiv,Virocid,, Quat-a-mone and Crystal Bright 
showed excellent antimicrobial activity and  no bacteria were isolated from their  solutions at the   
.05x, .1x and .2x concentrations of these disinfectants at 10, 30 and 60 minutes. Synergize 
showed good antimicrobial activity in the absence of OM.  It reduced the bacterial load by 6.95 
and 8.52 logs after 10 and 30 minutes. After 60 minutes of contact time, more than a 7 log 
reduction in bacterial population was observed. When .1x and .2x concentrations were used, no 
colonies were isolated at 10, 30 and 60 minutes (Table 6). 
In the absence of OM, Biophene showed satisfactory antimicrobial activity against S. 
kentucky.  When a .05x concentration was used there was no apparent  reduction in bacterial 
load after 10 and 30 minutes as isolated bacterial colonies were too numerous to count. After 60 
minutes of contact time, no bacterial colonies were isolated from the solution.  At .1x and .2 x 
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concentrations, no bacterial colonies were isolated from solution after 10, 30 and 60 minutes. In 
the absence of OM, Accel was not efficacious at either the .05x or .1x concentrations at 10, 30 
and 60 minutes as isolated colonies were too numerous to count. When a .2x concentration of 
Accel was used, no S. kentucky colonies were isolated after 10, 30 and 60 minutes. In the 
absence of OM, a .05x concentration GQ-1 sanitizer was not efficacious in reducing the S. 
kentucky population. With a .05x concentration at 10 minutes, it could not reduce the bacterial 
load effectively as isolated colonies were too numerous to count. At 30 and 60 minutes, more 
than an 8 log bacterial reduction was observed. When .1x and .2x concentrations of GQ 1 
sanitizer were used, no bacterial colonies was isolated at 10, 30 and 60 minutes (Table 6). 
Vitacide (premixed) exhibited poor antimicrobial activity and no bacterial reduction was 
achieved at both the .05x and .1x concentration as petri dishes were full of S. kentucky colonies 
isolated from the solution after 10, 30 and 60 minutes. The Unnamed premixed disinfectant 
exhibited excellent antimicrobial activity in the absence of OM. No S. kentucky colony was 
isolated from the solution when either the .05x or .1x concentrations were tested at 10, 30 and 60 
minutes (Table 6). 
Efficacy of disinfectants against S. Kentucky in presence of organic matter 
When 1% litter was added to the solution, efficacy of Virkon-S was greatly affected. 
When a .05x concentration was used, isolated colonies were too numerous to count after 10 
minutes but and after 30 minutes it reduced the bacterial loads by 6.38 logs. After 60 minutes no 
colonies were isolated from the solution. When a .1x concentration was used, colonies isolated 
were too numerous to count after 10 minutes. After 30 minutes, there was a seven log reduction 
in S. kentucky population and after 60 minutes of contact time, no bacterial colonies were 
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isolated from the solution.  When a .2x concentration of Virkon-S was used, a 6.58 log reduction 
in bacterial population was achieved after 10 minutes. After 30 and 60 minutes, no bacteria were 
isolated from the solution (Table 7). When 3% litter was added to the solution, the .05x 
concentration of Virkon-S was not able to reduce bacterial concentrations after 10 and 30 
minutes as  colonies isolated from the solution were too numerous to count.  After 60 minutes it 
reduced the bacterial concentration by eight logs. When a .1x concentration was used, 10 
minutes was not enough time to decrease the bacterial concentration. Colonies isolated from the 
solution were too numerous to count. After 30 minute, a 6.44 log reduction was noticed. 60 
minutes of contact time decreased the bacterial population by 8 logs.  S. kentucky was resistant 
to the .2x concentration of Virkon-S after 10 minutes of contact time in the presence of 3 % 
litter. After 30 minutes, a 7.36 log reduction was noticed and after 60 minutes, no colonies were 
isolated from the solution (Table 8). 
When 1% litter was added to the solution, the efficacy of Farmaphene decreased 
markedly. With both the .05x and .1x concentration, isolated colonies from the solution were too 
numerous to count at 10, 30 and 60 minutes. When a .2x concentration was used, the log 
reduction was 6.39, 6.49 and 6.40 logs after 10, 30 and 60 minutes respectively. When 3% litter 
was added to the solution, the colonies isolated from the solution were too numerous to count at 
all times and concentrations (Table 7). When 1% litter was added to the solution, ECActiv was 
not efficacious at the .05x and .1x concentrations as isolated colonies were too numerous to 
count. It showed satisfactory antimicrobial activity when the .2x concentration was used and it 
reduced the bacterial load by 5.83 and 6.66 after 30 and 60 minutes respectively (Table 7). When 
3% litter was added to the solution, colonies isolated from the solution were too numerous to 
count at all times and concentrations after the addition of ECActiv (Table 8). 
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When 1% litter was added to the solution, the .05x concentration of Synergize was not 
effective in reducing bacterial population and isolated colonies were too numerous to count at all 
times. When the .1x concentration was used it reduced the bacterial load by 6.19 and 6.61 logs 
after 30 and 60 minutes respectively. When the .2x concentration was used, 6.17 and 6.57 log 
reduction was observed in the S. kentucky population after 30 and 60 minutes respectively 
(Table 7). 
When 3% litter was added to the solution, both the .05x and .1x concentrations of 
Synergize did not effectively reduce S. kentucky as colonies isolated from the solution were too 
numerous to count. When a .2x concentration was used at 60 minutes, a six log reduction was 
observed (Table 8). 
When 1% litter was added to the solution, Biophene’s antimicrobial activity was 
markedly affected .Isolated colonies were too numerous to count when .05x and .1x 
concentrations of Biophene were tested at all times.   When a .2x concentration was used at 30 
and 60 minutes, 6.28and 6.49 log bacterial reduction was achieved (Table 7). When 3% litter 
was added to the solution, colonies isolated from solution were too numerous to count at all 
times and concentrations (Table 8). 
Efficiency of Virocid was markedly affected by the addition of 1% litter. With .05x and 
.1x concentrations, Virocid was not able to effectively reduce bacterial load after 10 and 30 
minutes as colonies isolated from the solution were too numerous to count. With 60 minutes of 
contact time, bacterial load was reduced by 5.85 and 5.96 logs with .05x and .1x concentrations 
respectively. When a .2x concentration was used, isolated colonies were too numerous to count 
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after 10 minutes. After 30 minutes of contact time, there was a 7.12 log reduction and after 60 
minutes, no colonies of S. kentucky were isolated from the solution (Table 7). 
When 3% litter was added to the solution, Virocid was only effective at the .2x 
concentration after 60 minutes when it reduced the load by 6.56 logs. At other concentrations 
and times, isolated colonies were too numerous to count (Table 8). Virocid exhibited poor 
antimicrobial activity in the presence of 1% chick fluff and was only effective at the .2x 
concentration after 60 minutes when it resulted in 5.86 log bacterial reduction (Table 9). 
When 1% litter was added to the solution, efficacy of GQ-1 sanitizer was affected to 
some extent.  When a .05x concentration was used, bacterial load was reduced by 6.43 and 7.52 
logs after 30 and 60 minutes respectively.  When a .1x concentration was used, bacterial load 
was reduced by 5.78 and 7.15 logs after 10 and 30 minutes. After 60 minutes, no bacterial 
colonies were isolated from the solution. When the .2x concentration of GQ-1 sanitizer was used, 
a 6.88 log bacterial reduction was observed after 10 minutes.  After 30 and 60 minutes, no 
bacterial colonies were isolated from the solution (Table 7). 
When 3% litter was added to the solution, colonies isolated from the solution were too 
numerous to count after 10 minutes with the .05x concentration of GQ-1.  After 30 and 60 
minutes, the bacterial load was reduced by 6.59 and 7.77 logs. When the .1x concentration was 
used, colonies isolated from the solution were too numerous to count after 10 minutes.  After 30 
minutes just one colony was isolated from the solution and after 60 minutes, no colonies were 
isolated from the solution. When a .2x concentration was used, bacterial load was reduced by 
6.93 logs after 10 minutes. After 30 and 60 minutes of contact time, no S. kentucky colonies 
were isolated from the solution (Table 8). 
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When 1% chick fluff was added to the solution, colonies isolated were too numerous to 
count at all times with the .05x concentration of GQ-1 sanitizer. The result was similar with the 
.1x concentration after 10 minutes. After 30 and 60 minutes of contact time, bacterial load was 
reduced by 5.81 and 6.50 logs respectively. When a .2x concentration was used, bacterial load 
was reduced by 5.77 and 7.15 logs after 10 and 30 minutes. After 60 minutes of contact time, no 
colonies were isolated from the solution (Table 9). 
With the addition of 1% litter to the solution the antimicrobial activity of Quat-a-mone 
was markedly affected. When either the .05x or .1x concentration of disinfectant was used, the 
colonies isolated were too numerous to count. The same result was obtained when the .2x 
concentrations was used at 10 minutes. After 30 and 60 minutes of contact time, bacterial load 
was reduced by 6.47 and 6.56 logs respectively (Table 7).  In the presence of 3% litter, the 
number of colonies were too numerous to count at all times and concentrations (Table 8). 
When Crystal bright was used in the presence of 1% litter, no colonies were isolated from 
the solution at all times and concentration (Table 7).  When 3% litter was added to the solution, 
Crystal bright showed good antimicrobial activity. When a .05x concentration was used, 7 log 
bacterial reduction was achieved after 10 minutes. After 30 and 60 minutes, just one colony was 
isolated from the solution. With the .1x concentration, no colonies were isolated from the 
solution after 30 and 60 minutes. This same result was obtained by using the .2x concentration of 
Crystal bright at all times (Table 8). 
When Unnamed disinfectant was used in the presence of 1% litter, no colonies were 
isolated when the .05x and .1x concentrations of the unnamed disinfectant were used at 10, 30 
and 60 minutes (Table 7).  When 3% litter was added to the solution, just 3 colonies were 
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isolated after 10 minutes with the .05x concentration of the disinfectant. When a .1x 
concentration was used, no colonies were isolated from the solution at all times (Table 8).  The 
unnamed premixed disinfectant also showed  excellent antimicrobial activity in the presence of 
1% chick fluff  and no colonies were isolated at all times and concentrations (Table 9). 
When ECActiv, Crystal bright, Synergizee, Quat-a-mone, Biophene, Farmaphene, 
Virkon-S were used in the presence of 1% chick  fluff against S. kentucky, isolated colonies at 
all times and concentrations were too numerous to count (Table 9). 
Efficacy of disinfectants against S. Infantis in absence of organic matter 
When ECActiv, Quat-a-mone, Crystal bright, the unnamed disinfectant, Synergize  and 
Virocid were added to the solution in absence of organic matter , no S. infantis colonies were 
isolated from the solution at all times and concentrations tested (Table 10). 
When Vitacide was used at both the .05x and .1x concentration, colonies isolated were 
too numerous to count at all times. When Farmaphene was used at the .05x concentration, three 
colonies were isolated from the solution after 10 minutes (7.84 log kill) and after 30 minutes just 
one colony was isolated (8.32 log kill). After 60 minutes, no bacterial colonies were isolated 
from the solution. When .1x and .2x concentrations were used, no bacterial colonies were 
isolated from the solution. Biopehene also showed satisfactory results against S. infantis in the 
absence of OM. When a .05x concentration was used, the log reduction after 10 and 30 minute 
was 6.39 and 7.62 logs respectively. At all other times and concentrations of Biophene, no 
bacterial colonies were isolated from the solution. GQ-1 sanitizer was also effective against S. 
infantis in the absence of OM. When a .05x concentration was used, it killed most of the bacteria 
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on the plates giving 7.11 log reduction after 10 minutes. At .1x and .2x concentrations, no 
bacterial colonies were isolated from the solution (Table 10). 
S. infantis was resistant to Accel at both the .05x and .1x concentrations as colonies 
isolated from the solution were too numerous to count at all times. When a .2x concentration of 
Accel was used, no bacterial colonies were isolated from the solution. When a .05x concentration 
of Virkon-S was used in the absence of OM, colonies isolated were too numerous to count after 
10 minutes. At all other times and concentration, no bacterial colonies were isolated from the 
solution (Table 10). 
Efficacy of disinfectants against S. Infantis in Presence of organic matter 
In the presence of 1 and 3% litter, Quat-a-mone, Farmaphene and Synergize were 
apparently neutralized as isolated colonies were too numerous to count at all times and 
concentrations (Table 11, 12). 
When 1/2x and 1x concentrations of ECActive were used in the presence of 1% litter, 
colonies isolated were too numerous to count. When a .2x concentration was used, the bacterial 
load was reduced by 6.43, 6.64 and 7.11 logs after 10, 30 and 60 minutes respectively (Table 
11).  In the presence of 3% litter, colonies isolated were too numerous to count at all times and 
concentrations of ECActive (Table 12). 
When 1% litter was added to the solution, efficacy of Biophene was decreased. Using the 
.05x and 1x concentrations resulted in colonies that were too numerous to count.  When a .2x 
concentration was used, it decreased the bacterial population by 5.48 logs after 60 minutes. At all 
other concentrations and times it was not able to reduce the bacterial load (Table 11).  When 3% 
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litter was added to the bacterial solution, colonies isolated were too numerous to count (Table 
12). 
When 1% litter was added to the solution, the efficacy of GQ-1 sanitizer was affected. 
After 10 and 30 minutes of contact time with the 1/2x concentration of GQ-1 sanitizer, colonies 
isolated were too numerous to count After 60 minutes, 6.66 bacterial log reduction was achieved.  
When a.1x concentration was used, countless colonies were isolated from the solution. After 30 
minutes 7.18 log reduction was achieved and after 60 minutes, no colonies were isolated from 
the solution. Using a .2x concentration reduced the bacterial load by 6.50 and 7.39 logs in 10 and 
30 minutes respectively. After 60 minutes contact time, no colonies were isolated from the S. 
infantis solution (Table 11).  Addition of 3% litter reduced the antimicrobial activity of GQ 1 
sanitizer even more. When a .05x concentration was used, there was no bacterial reduction after 
10 and 30 minutes as countless colonies were observed on petri dishes. After 60 minutes, the 
bacterial population was reduced by 6.72 logs. Using a .1x concentration also did not result in 
any apparent bacterial reduction after 10 minutes. After 30 and 60 minutes 6.42 and 7.18 log 
bacterial reduction was achieved. When a .2x concentration of GQ1 sanitizer was used, 6.11,7.34 
and 8 log bacterial reduction was achieved in 10, 30 and 60 minutes (Table 12). When 1% chick 
fluff was added, GQ 1 sanitizer showed satisfactory antimicrobial activity. Using a .05x 
concentration at 10 and 30 minutes resulted in colonies that we too numerous to count. After 60 
minutes of contact time, a 5.72 log bacterial reduction was achieved. When GQ1 sanitizer was 
used at the .1x concentration, no reduction was observed after 10 minutes as isolated colonies 
were too numerous to count. After 30 and 60 minutes, 5.71 and 6.79 log bacterial reduction was 
observed. With the .2x concentration, no apparent bacterial reduction was observed as colony 
count was more than 300 (too numerous to count) after 10 minutes. After 30 minutes, 10 
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colonies were isolated (7 log kill) and after 60 minutes, just one colony was isolated from the 
solution (Table 13) 
  Crystal bright proved to be efficacious when 1% litter was added to the solution. More 
than a 7 log reduction was achieved when a .05x concentration of Crystal bright was used at all 
times. When .1x and .2x concentrations were used, no colonies were isolated from the solution at 
all times (Table 11). When 3% litter was added to the solution, efficacy was markedly affected. 
The .05x concentration could not reduce the bacterial load while the .1x concentration reduced 
the bacterial by more than seven logs. When a .2 x concentration was used, no colonies were 
isolated from the solution (Table 12). 
When the unnamed disinfectant was used in the presence of 1% litter, it gave more than 
an eight log bacterial reduction after 10 and 30 minutes when the .05x concentration was used.  
When the .1x concentration was used, no colonies were isolated from the solution (Table 11). 
When 3% litter was added to the solution, seven and eight log bacterial reduction was achieved 
after 10 and 30 minutes using the .05x concentration. After 60 minutes of contact time, no 
bacterial colonies were isolated from the solution. When a .1x concentration was used, two 
colonies and one colony were isolated after 10 and 30 minutes. After 60 minutes of contact time, 
no bacterial colony was isolated from the solution (Table 12). Addition of 1% chick fluff could 
not neutralize the antimicrobial effect of this disinfectant and no colonies were isolated from the 
solution at all times and concentrations (Table 13). 
Addition of 1% litter markedly reduced the efficiency of Virocid.  The .05x concentration 
of Virocid was not able to reduce the bacterial population effectively as isolated colonies were 
too numerous to count. Similar results were observed when the .1x concentration was used at 10 
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and 30 minutes. After 60 minutes, a 6.02 log bacterial reduction was observed. Using a .2x 
concentration after 10 minutes resulted in isolation of colonies that were too numerous to count. 
When .2 x concentration was used, a 6.61 and 8 log reduction in bacterial colonies was observed 
after 30 and 60 minutes respectively (Table 11). When 3% litter was added to the solution, 
colonies isolated at .05x and .1x concentration were too numerous to count. With .2x 
concentration 6.50 and 7 log reduction was achieved after 30 and 60 minutes respectively (Table 
12). When Virocid was used in the presence of 1% chick fluff, bacterial reduction (6.32 logs) 
was only achieved after 60 minutes at the 2x concentration. At all other concentrations and 
times, isolated colonies of S. infantis were too numerous to count (Table 13). 
  When 1% litter was added to the solution, activity of Virocid was impaired. When .05x 
concentration of Virocid was used, isolated colonies were too numerous to count after 10 and 30 
minutes. After 60 minutes it reduced the bacterial load by 6.13 logs. This same trend was seen 
when the .1x concentration was used after 10 and 30 minutes and after 60 minutes, no colonies 
were isolated from the solution (Table 11). When the .2x concentration was used in the presence 
of 3% litter, most of the S. infantis in the solution  were resistant to the Virkon-S after 10 
minutes as isolated colonies were too numerous to count. After 30 and 60 minutes a 6.50 and 
7.39 log reduction was observed. When 3% litter was added to the solution, no apparent bacterial 
reduction was observed at both the .05x and .1x concentrations.  Using a .2x concentration after 
60 minutes reduced the bacterial load by 6.46 logs (Table 12). 
When ECActiv, Crystal bright, Synergize, Quat-a-mone, Biophene, Farmaphene, Virkon-
S were used in the presence of 1% chick  fluff against S. infantis, isolated colonies at all times 
and concentrations were too numerous to count  (Table 13). 
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Efficacy of disinfectants against S. Heidelberg in absence of organic matter 
When Synergize, ECActiv, Unnamed, Crystal Bright, Quat-a-mone and Virocid were 
used against S. heidelberg in the absence of organic matter, no bacterial colonies were isolated 
from the solutions at all times and concentrations (Table 14). 
S. heidelberg proved to be resistant against phenolic disinfectants unlike other strains of 
Salmonella in this research in the absence of organic matter. When a .05x concentration of 
Farmaphene was used, the number of colonies isolated from the solution were too numerous to 
count at all times.  Similar results were observed when the .1x concentration was used after 10 
minutes. After 30 and 60 minutes 5.47 and 6.07 log reduction was observed. When the .2x 
concentration was used, no bacterial colonies were isolated from the solution at all times. When 
a .05x concentration of Biophene was used, colonies isolated from the bacterial solution were too 
numerous to count. After 30 and 60 minutes 5.57and 6.60 log bacterial reduction was observed. 
Using a .1x concentration at 10 minutes did not result in any apparent bacterial reduction, After 
30 and 60 minutes, no colonies were observed on the petri dishes. When the .2x concentration 
was used, no colonies were isolated from the solution at all times. When GQ-1 sanitizer was used 
at the .05x concentration, isolated colonies were too numerous to count. After 30 minutes of 
contact time, just two colonies were seen on the plate and after 60 minutes, no colonies were 
isolated from the solution. When the .1x concentration was used, a 5.12 log bacterial reduction 
was achieved after 10 minutes. After 30 and 60 minutes, no colonies were isolated from the 
solution. This same result was obtained when the .2x concentration was used at 10, 30 and 60 
minutes (Table 14). 
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When .05x and .1x concentrations of Vitacide were used, colonies were too numerous to 
count at all times. S.heidelberg was resistant to the .05x and .1x concentrations of Accel as 
colonies isolated from the solution at all times were too numerous to count. When a .2x 
concentration of Accel was used, no colonies were isolated at all times from the solution. When 
the .05x concentration of Virkon-S was used, no apparent bacterial reduction was observed after 
10 minutes as isolated colonies were too numerous to count. After 30 minutes, a 4.77 log 
reduction was observed and after 60 minutes, no colonies were isolated from the solution. When 
a .1x concentration was used results were similar with 5.53 log reduction after 30 minutes. When 
a .2x concentration was used 5.13 and 5.28 log bacterial reduction was observed after 10 and 30 
minutes respectively. After 60 minutes of contact time, no colonies were isolated from the 
solution (Table 14). 
Efficacy of disinfectants against S. Heidelberg in presence of organic matter 
When 1% litter was added to the solution, efficacy of Farmaphene was affected. The .05x 
and .1x concentrations of Farmaphene resulted in isolation of bacterial colonies that were too 
numerous to count. A similar result was obtained when the .2x concentration was used at 10 
minutes.  After 30 and 60 minutes, 5.66 and 5.86 log reduction was obtained (Table 15). When 
Farmaphene was tested against S. heidelberg in the presence of 3 % litter, colonies isolated from 
the bacterial solution were too numerous to count at all times and concentration (Table 16). 
When 1% litter was added to the solution, the efficacy of Biophene was decreased. 0.5x 
and .1x concentrations of the disinfectant could not decrease the bacterial load effectively as 
colonies isolated from solution were too numerous to count. When the .2x concentration was 
used, 6.24 and 6.37 log bacterial reduction was observed at 30 and 60 minutes (Table 15).  When 
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3% litter was added to the solution, colonies isolated from the solution were too numerous to 
count at all times and concentrations (Table 16). 
  When Virocid was tested against S. heidelberg in the presence of 1% litter, the .05x 
concentration resulted in the isolation of colonies from the solution that were too numerous to 
count.  A similar result was obtained when the .1x concentration was used after 10 minutes. 
After 30 and 60 minutes, 6.36 and 6.59 log reduction was observed. When the .2x concentration 
was used, a 6.97 log reduction was achieved after 10 minutes and after 30 and 60 minutes, no 
colonies were isolated from the solution (Table 15). When 3% litter was added to the solution, 
the .05x and .1x concentrations of Virocid resulted in isolation of colonies that were too 
numerous to count. . Using the .2x concentration reduced the bacterial load by 6.54 and 7.21 logs 
after 10 and 30 minutes respectively. After 60 minutes of contact time, no colonies were isolated 
from the solution (Table 16).  When 1% chick fluff was added to the solution, bacterial reduction 
of 5.99 and 6.86 logs was observed after 30 and 60 minutes with the .2x concentration of 
Virocid.  At all other times and concentrations, isolated colonies were too numerous to count at 
all times and concentrations (Table 17). 
When Quat-a-mone was tested in the presence of 1% litter, a 6.21 log reduction in 
bacterial load was achieved with the .2x concentration at 60 minutes. At all other times and 
concentrations, colonies isolated from solution were too numerous to count (Table 15).  In the 
presence of 3% litter, colonies isolated from the solution were too numerous to count at all times 
and concentrations (Table 16). 
When 1% litter was added to the solution, the .05x concentration of GQ-1 sanitizer could 
not effectively reduce the S. heidelberg population after 10 minutes as colonies isolated from 
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solution were too numerous to count. After 30 minutes, a 7.08 log reduction was achieved and 
after 60 minutes no colonies were isolated from the solution. When a .1x concentration was used, 
no apparent bacterial reduction was achieved in 10 minutes. After 30 minutes, a 7.45 log 
reduction was observed and after 60 minutes no bacterial colonies were isolated from the 
solution. Using the .2x concentration gave 6.49 and 7.56 log kill after 30 and 60 minutes 
respectively and after 60 minutes, no colonies were isolated on the petri dishes (Table 15). When 
3% litter was added to the solution, the .05x concentration GQ-1 was not enough to reduce the 
bacterial population effectively in 30 minutes and colonies were too numerous to count.  After 60 
minutes, eight log kill was achieved. The .1x concentration also could not reduce the bacterial 
population effectively in 10 minutes.  After 30 and 60 minutes, no colonies were isolated from 
the solution. Using the .2x concentration reduced the bacterial load by 6.31 and 7.64 logs after 30 
and 60 minutes respectively. After 60 minutes, no bacterial colonies were isolated from the 
solution (Table 16). When 1% chick fluff was added to the solution, the .05x concentration of 
GQ-1 sanitizer did not apparently reduce the bacterial population in 30 minutes as colonies 
isolated from the solution were too numerous to count. After 60 minutes of contact time, a 6.69 
log reduction was observed. Using .1x and .2x concentration also could not reduce S. heidelberg 
effectively in 10 minutes as countless colonies were isolated from the bacterial solution. After 30 
and 60 minutes, 6.05 and 7.52 log reduction was observed respectively using the .1x 
concentration. When the .2x concentration was used, 7.60 and 7.8 log bacterial load was reduced 
after 30 and 60 minutes respectively (Table 17). 
Addition of 1% litter did not affect the efficacy of Crystal bright. When a .05x 
concentration was used, more than an eight log bacterial reduction was still observed at all times. 
When .1x and. 2x concentrations of Crystal bright were used, no colonies were isolated from the 
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solution at all times (Table 15). When 3% litter was added to the solution, the .05x concentration 
of Crystal bright reduced the S. heidelberg population by 6.15, 6.28 and 6.48 log after 10, 30 and 
60 minutes respectively. When the .1x concentration was used, 6.69 and 7.22 log reduction was 
achieved after 10 and 30 minutes. After 60 minutes, no bacterial colonies were isolated from the 
solution. With the .2x concentration of Crystal bright, just one colony was isolated after 10 
minutes. After 30 and 60 minutes, no bacterial colony was isolated from the solution (Table 16). 
In the presence of 1% litter and 1% chick fluff,  no colonies were isolated from the 
solution when the unnamed disinfectant was used at all times and concentrations (Table 15, 17). 
When 3% litter was added to the solution, a 7.52 log reduction was achieved with the .05x 
concentration after 10 minutes. At all other times and concentrations , no colonies were isolated 
from the solution (Table 16).When 1% litter was added, the efficacy of  ECActiv was markedly 
affected. 0.05x concentration of ECActiv was not efficacious at all times as colonies isolated 
from the solution were too numerous to count. Similar results were obtained when a .1x 
concentration was used at 10 and 30 minutes. After 60 minutes, a 6.30 bacterial log reduction 
was achieved. When the .2x concentration of disinfectant was used, 6.43 and 6.92 log reduction 
was achieved after 30 and 60 minutes respectively (Table 15).  When 3% litter was added, 
uncountable colonies were isolated from the solution at all times and concentrations (Table 16). 
When 1% litter was added to the solution, the antimicrobial activity of Synergize was markedly 
affected.  With both the .05x and .1x concentrations, colonies isolated from the solution were too 
numerous to count. With the .2x concentration, 7.17 and 6.59 log reduction was observed after 
30 and 60 minutes respectively (Table 15).  When 3% litter was added, uncountable colonies 
were isolated from the solution at all times and concentrations (Table 16). 
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When ECActiv, Farmaphene, Biophene, Crystal bright, Virkon-S, Quat-a-mone and 
Synergize were tested against S. heidelberg in the presence of 1%chick fluff, colonies isolated 
from the solution were too numerous to count at all times and concentrations (Table 17). 
Efficacy of disinfectants against S. schwarzengrund in absence of organic matter 
When Virocid, Quat-a-mone, Crystal bright and the unnamed disinfectant were used in 
the absence of organic matter, no S. schwarzengrund colonies were isolated from the solution at 
all times and concentrations (Table 18). 
S. schwarzengrund was resistant against few disinfectants in the absence of organic 
matter unlike other isolates of Salmonella. When a .05x concentration of Synergize was used in 
the absence of OM, 10 minutes contact time did not result in any apparent  antimicrobial activity 
as colonies isolated were too numerous to count. . After 30 and 60 minutes, no colonies were left 
in the solution. This same result was obtained when .1x and .2x concentrations of Synergize were 
used. When Virkon-S was used in the absence of OM, the .05x and .1 x concentrations could not 
reduce the S. schwarzengrund population effectively after 10 minutes as colonies isolated from 
the solution were too numerous to count. At all other times, no bacteria were isolated from the 
solution. When a .2x concentration was used, a 5.58 log reduction was achieved after 10 minutes 
and after 30 and 60 minutes, no colonies were isolated from the solution. When Biophene was 
used at the .05x concentration, colonies isolated from the solution were too numerous to count 
after 30 and 60 minutes. A 6 log reduction was observed in 10 minutes, when the .1x 
concentration of Biophene was used in the absence of OM, and no bacterial colonies were 
isolated from the solution after 30 and 60 minutes. Using the .2x concentration gave the same 
result (Table 18). 
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S. schwarzengrund proved to be highly resistant against Farmaphene and the 
antimicrobial activity of the disinfectant was not satisfactory even in absence of OM. When a 
.05x concentration of Farmaphene was added to the bacterial solution, bacterial colonies isolated 
were too numerous to count after 10 and 30 minutes. After 60 minutes, 5.47 log bacterial 
reduction was observed. When .1x concentration was used, countless colonies were isolated from 
the solution. After 30 and 60 minutes, 5.47 and 6.9 log reduction was observed. Using the .2x 
concentration killed most of bacteria after 10 minutes (seven log reduction) and after 30 and 60 
minutes; no colonies were isolated from the solution. When GQ-1 sanitizer was used against S. 
schwarzengrund in the absence of OM, the .05x concentration did not result in any apparent 
bacterial reduction after 10 minutes, as colonies isolated from the solution were too numerous to 
count. After 30 minutes, a 7.34 log reduction was observed and no colonies were isolated after 
60 minutes. When .1x and .2x concentrations were used, no bacteria were isolated from the 
solution (Table 18). 
In the absence of organic matter, the .05x and .1x concentrations of ECActive reduced 
the S. schwarzengrund population in 10 minutes by 5.84 and 6.15 logs. At all other times and 
concentrations, no colonies were isolated from the solution. When .05x and .1x concentrations of 
Vitacide were used, colonies isolated from the solution were too numerous to count at all times.  
A similar result was obtained with the .05x and .1x concentrations of Accel. When a .2x 
concentration of Accel was tested against S. schwarzengrund, no colonies were isolated at all 
times (Table 18). 
 
 
56 
 
Efficacy of disinfectants against S. schwarzengrund in presence of organic matter 
  When a .05x concentration of Synergize was used in the presence of 1% litter, colonies 
isolated from the solution were too numerous to count at all times. This same result was obtained 
after 10 minutes when the .1x concentration was used. After 30 and 60 minutes 6.12 and 6.18 log 
bacterial reduction was observed. This was also the case when a .2x concentration of Synergize 
was used.  After 10 minutes, colonies isolated from the solution were too numerous to count. 
After 30 and 60 minutes, 6 and 6.30 log reduction was achieved (Table 19). When 3% litter was 
added to the solution, colonies were too numerous to count at all times and concentrations (Table 
20). 
Addition of 1% litter affected the antimicrobial activity of Virkon-S. When a .05x 
concentration was used, colonies isolated from solution were too numerous to count. When the 
.1x concentration was used, no bacterial reduction was observed at 30 minutes as countless 
bacterial colonies were isolated from the solution. After 60 minutes, a 5.95 log reduction was 
observed. With the .2x concentration, no bacterial reduction was observed at 10 minutes. After 
30 minutes, a 6.48 log reduction was observed and after 60 minutes, no colonies were isolated 
from the solution (Table 19). When 3% litter was added to the solution, both the .05x and .1x 
concentrations of Virkon-S did not reduce the bacterial population effectively as colonies 
isolated from the solution were too numerous to count. With the .2x concentration, countless 
colonies were isolated from the solution after 10 minutes. After 30 and 60 minutes, 5.67 and 6.10 
log reduction was achieved (Table 20). 
57 
 
When Biophene and Farmaphene were tested against S. schwarzengrund in the presence 
of litter and chick fluff, colonies isolated from the solution were too numerous to count at all 
times and concentrations (Table 19, 20, 21). 
When 1% litter was added to the solution, GQ1 sanitizer showed good antimicrobial 
activity. With the .05x concentration, no reduction in S. schwarzengrund population was 
observed after 10 and 30 minutes, as isolated colonies from the solution were too numerous to 
count. After 60 minutes, an 8 log bacterial reduction was achieved. When a .1x concentration 
was used, countless bacterial colonies were isolated after 10 minutes. After 30 and 60 minutes, 
no bacterial colonies were isolated from the solution. Using the .2x concentration gave a similar 
result at all times (Table 19). When 3% litter was added to bacterial solution, bacterial reduction 
was not satisfactory after 10 and 30 minutes with the .05x concentration of GQ1 sanitizer. 
Colonies isolated from the solution at these times were too numerous to count. After 60 minutes, 
no colonies were isolated from the solution. When the .1x concentration was used, 10 minutes of 
contact time reduced the number of bacteria to just one colony. After 30 and 60 minutes, no 
bacterial colonies were isolated from the solution. A similar result was obtained when the .2x 
concentration was used at all times (Table 20). 
In the presence of 1% chick fluff, no bacterial reduction was observed after 10 and 30 
minutes when GQ 1 sanitizer was used at the .05x concentration. After 60 minutes, a six log 
reduction was observed. When a .1x concentration was used, no reduction in bacterial population 
was observed after 10 minutes. After 30 and 60 minutes, 6.26 and 6.56 log reduction was 
achieved. Similar results were seen when the .2x concentration was used. A 6.46 and 6.71 log 
reduction in S. schwarzengrund population was observed after 30 and 60 minutes respectively 
(Table 21). 
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When 1% litter was added to the bacterial solution, the .05x concentration of ECActiv did 
not reduce the bacterial population. With the .1x concentration, bacterial reduction was achieved 
after 60 minutes, when a 5.94 log reduction resulted. When the .2x concentration of ECActiv 
was used, 6.88 and 7.69 log reduction was observed after 30 and 60 minutes respectively (Table 
19).  Colonies isolated from the solution were too numerous to count when ECActiv was used in 
the presence of 3% litter at all times and concentrations (Table 20). 
Activity of Virocid was affected in the presence of both 1% and 3% litter.  With the .05x 
and .1x concentrations, countless bacterial colonies were isolated from the solution. A similar 
result was obtained when the .2x concentration was used for 10 minutes. At 30 and 60 minutes 
6.68 and 8.87 log reduction was observed (Table 19). When .05x and .1x concentrations were 
used in the presence of 3% organic matter, colonies were too numerous to count. While a 6 and 8 
log reduction was observed when the .2x concentration was tested for 30 and 60 minutes (Table 
20).  In the presence of 1% chick fluff, the .05x concentration of Virocid was not efficacious 
against S. schwarzengrund.  When a .1x concentration was used, bacterial reduction was 
observed at 60 minutes and a 6.32 log reduction was observed. When the .2x concentration was 
used, colonies isolated from the solution were too numerous to count. After 30 and 60 minutes, 
6.28 and 7.38 log reduction was observed respectively (Table 21). 
Quat a mone showed satisfactory antimicrobial activity in the presence of 1% litter. 
When a .05x concentration was tested after 10 and 30 minutes, colonies isolated were too 
numerous to count.  After 60 minutes, a 5.68 log bacterial reduction was achieved. The same 
result was obtained when the .1x concentration was used and a 5.72 log bacterial reduction was 
achieved after 60 minutes. When a .2x concentration of Quat-a-mone was used 5.86, 5.93 and 
6.15 log reduction was obtained in 10, 30, and 60 minutes respectively (Table 19).  Colonies 
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isolated from the solution were too numerous to count when Quat-a-mone was used in the 
presence of 3% litter at all times and concentrations (Table 20). 
Crystal Bright showed good antimicrobial activity in the presence of 1% litter.  After 10 
minutes, the .05x concentration of Crystal bright could not reduce the bacterial population in the 
solution effectively as colonies isolated from solution were too numerous to count. After 30 and 
60 minutes, 6.76 and 7 log reduction was achieved respectively. With the .1x concentration, an 8 
log reduction was achieved after 10 and 30 minutes. After 60 minutes, no colonies were isolated 
from the solution. A similar result was obtained when the .2x concentration of Crystal bright was 
tested at all times (Table 19). 
When a .05x concentration of Crystal bright was used in the presence of 3% litter, 
colonies were too numerous to count at all times. When the .1x concentration was used, 7.14, 
7.38 and 8.07 log bacterial reduction was achieved after 10, 30 and 60 minutes. The .2x 
concentration of Crystal bright proved to be efficacious at all times and no colonies were isolated 
from the solution (Table 20). 
When 1% litter was added to the solution, a 7.63 log reduction was achieved after 10 
minutes with the .05x concentration of the unnamed disinfectant. After 30 and 60 minutes, no 
bacterial colonies were isolated from the solution. When a .1x concentration was used, an 8.3 
and 8.77 log reduction was achieved in 10 and 30 minutes and no colonies were isolated from the 
solution after 60 minutes (Table 19). When 3% litter was added to the solution, 7.60 and 8.77 log 
reduction was achieved when the .05x concentration was used after 10 and 30 minutes. After 60 
minutes, no colonies were isolated from the solution. When the .1x concentration was used, one 
colony was observed on the plate after 10 minutes. After 30 and 60 minutes, no colonies were 
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isolated from the solution (Table 20).  When the unnamed disinfectant was used in the presence 
of  1% chick fluff, no bacterial colony was isolated at all times and concentrations (Table 21). 
When ECActive, Farmaphene, Biophene, Crystal bright, Virkon-S, Quat-a-mone and 
Synergize were tested against S. schwarzengrund in the presence of 1% chick fluff, colonies 
isolated were too numerous to count at all times and concentrations (Table 21). 
Efficacy of disinfectants against S. enteritidis phage 8 in absence of organic matter 
When Biophene was added to the S. enteritidis phage type 8 solution in the absence of 
organic matter, colonies isolated from the solution were too numerous to count. After 30 and 60 
minutes, 6.18 and 6.87 log reduction was observed. Using the .1x concentration, a seven log 
bacterial reduction was achieved in 10 minutes. After 30 and 60 minutes, no colonies were 
isolated from the solution. When the .2x concentration of Biophene was used, no colonies were 
isolated from the solution at all times tested. In the absence of organic matter, Farmaphene was 
not efficacious against the SE phage 8 population after 10 and 30 minutes with the .05x 
concentration. After 60 minutes, a 6.07 log bacterial reduction was achieved. With the .1x 
concentration, log reduction was achieved in 10 minutes. At 30 and 60 minutes, no bacteria were 
isolated from the solution. Similar results were seen at all times tested when the .2x 
concentration of Farmaphene was used (Table 22). 
When .05x and .1x concentrations of Accel were used against SE phage 8 in the absence 
of organic matter, number of colonies isolated from the solution were too numerous to count at 
all times. When a .2x concentration was used, no bacteria were isolated at all times. When 
Vitacide was used against SE phage 8 in the absence of organic matter, the number of bacterial 
colonies isolated were too numerous to count at all times and concentrations. Synergize showed 
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good antimicrobial properties against S. enteritidis phage type 8 in the absence of organic matter. 
When a .05x concentration of Synergize was used, a 7.45 log reduction was observed at 10 
minutes. At all other concentrations and times, no bacteria were isolated from the solution. When 
the .05x concentration of Virocid was used in the absence of organic matter, colonies were too 
numerous to count at all times (Table 22). 
Virkon-S did not reduce SE phage 8 population effectively after 10 minutes with the .05x 
concentration. After 30 and 60 minutes, no bacteria were isolated from the solution. With the .1x 
concentration, a 5.77 log bacterial reduction was achieved after 10 minutes. After 30 and 60 
minutes, no bacteria were isolated from the solution. When the .2x concentration was used, a 
6.60 log reduction was observed after 10 minutes. After 30 and 60 minutes, no bacteria were 
isolated from the solution. GQ-1 sanitizer could not reduce SE phage 8 population effectively 
after 10 minutes when used at the .05x concentration in the absence of organic matter. After 30 
minutes, a seven log bacterial reduction was achieved and after 60 minute, no bacterial colonies 
were isolated. When the 1.x concentration was used, colonies isolated from the solution were too 
numerous to count after 10 minutes. After 30 and 60 minutes, no bacterial colonies were isolated. 
Using the .2 x concentration also effectively reduced the bacterial population at all times and no 
bacteria were isolated. When the .05x concentration of Quat-a-mone was used in the absence of 
organic matter, it reduced the bacterial population by 5.77 logs in 10 minutes. At all other times 
and concentrations and times, no bacteria were isolated (Table 22). 
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Efficacy of disinfectants against S. enteritidis phage 8 in presence of organic matter 
In the presence of organic matter (litter and chick fluff), Biophene, Farmaphene and Quat-a-
mone were not effective against SE phage 8 and colonies isolated were too numerous to count at 
all time and concentrations (Table 23, 24, and 25). 
When 1% litter was added to the solution, both the .05x and .1x concentration of 
Synergize did not reduce the S. enteritidis type 8 population effectively, colonies isolated were 
too numerous to count. With the .2x concentration, 6.22, 6.49 and 6.84 log reduction was 
achieved in 10, 30, and 60 minutes respectively (Table 23). When 3% litter was added to the 
solution, colonies were too numerous to count at all times and concentrations (Table 24). 
When 1% litter was added to the solution, no apparent bacterial reduction was seen with either 
the .05x or .1x concentrations of ECActiv as colonies isolated were too numerous to count. With 
the .2x concentration of ECActiv, 6.28 and 7 log reductions were achieved in the presence of 1% 
litter after 10 and 30 minutes respectively. After 60 minutes, no colonies were isolated from the 
solution (Table 23). When 3% litter was added, colonies isolated from the solution were too 
numerous to count at all times and concentrations (Table 24). 
 When the unnamed disinfectant was used in the presence of 1% litter and 1% chick fluff, 
no bacterial colonies were isolated at all times and concentrations( Table 23,25). When 3% litter 
was added to the solution, a 7.22 log reduction was seen after 10 minutes with the .05x 
concentration. After 30 and 60 minutes, no colonies were isolated from the solution. Using the 
.1x concentration also gave the same results at all times (Table 24). 
In presence of 1% litter, the .05x concentration of Virocid did not reduce SE phage 8 as 
effectively as colonies were too numerous to count. With the .1x concentration, 6.48 and 7.09 log 
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reduction was achieved after 30 and 60 minutes. When the .2x concentration of Virocid was 
used, only three colonies were present on the plate (7.52 log kill) after 10 minutes.  After 30 and 
60 minutes, no bacterial colony was isolated from the solution (Table 23).  Adding 3% litter 
affected Virocid’s activity even more as neither the .05x or.1x concentration  reduced the  
bacterial population affectively as the number of colonies were too numerous to count.  With the 
.2x concentration of Virocid, 6.31 log reduction in SE phage 8 population was achieved after 10 
minutes. After 30 and 60 minutes, no bacterial colonies were isolated from the solution (Table 
24). When 1% chick fluff was added to the solution, both the .05x and .1x concentrations of 
Virocid did not prove to be efficacious as colonies isolated at all times were too numerous to 
count.  Even when the .2x concentration was used at 10 minutes, the same result was obtained.  
However at 30 and 60 minutes of contact time, 5.6 and 7 log reduction was achieved (Table 25). 
When 1% litter was added to the solution the .05x concentration of Virkon-S could not 
reduce the SE phage 8 populations effectively in 30 minutes. However, after 60 minutes, a 6.31 
log reduction was observed. With the .1x concentration colonies isolated from the solution were 
too numerous to count after 10 minutes but after 30 and 60 minutes, 6.16 and 7.25  log reduction 
in SE phage 8 population was observed. Using the 2x concentration at all times proved to be 
efficacious and no bacteria were isolated from the solution (Table 23).When 3% litter was added 
to the solution, bacterial reduction was achieved only at the .2x concentration where 100% kill 
rate was achieved at all times (Table 24). 
When 1% litter was added to the solution, Crystal Bright retained most of its 
antimicrobial activity. With the .05x concentration, 7.60 and 7.94 log reduction was observed 
after 10 and 30 minutes. After 60 minutes, no bacteria were isolated. With the .1x concentration 
of Crystal Bright 7.69 and 8.69 log reduction was observed after 10 and 30 minutes. After 60 
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minutes, no bacteria were isolated. When the .2x concentration of Crystal Bright was used, no 
bacterial colonies were isolated from the solution at all times tested (Table 23).  When 3% litter 
was added to the solution, no bacterial reduction was seen at 10 minutes with the .05x 
concentration of Crystal Bright as colonies were too numerous to count. After 30 and 60 
minutes, 7.89 and 8.47 log reduction was observed.  With the .1x concentration of Crystal 
Bright, 7.54 log reduction in SE phage 8 population was observed after 10 minutes.  After 30 and 
60 minutes, no bacteria were isolated from the solution. Using the .2x concentration also gave 
the same result as no colonies were isolated from the solution (Table 24). 
When 1% litter was added to the solution, the .05x concentration of GQ-1 sanitizer was 
not able to reduce the SE phage 8 population effectively in 30 minutes as isolated colonies were 
too numerous to count. After 60 minutes, a 6.28 log reduction was observed. When the .1x 
concentration was used, 6.34 and 7.43 log bacterial reduction was observed at 10 and 30 minutes 
respectively. After 60 minutes, no bacterial colonies were isolated from the solution. Using the 
.2x concentration after 30 and 60 minutes gave the same results. After 10 minutes of contact 
times, 10 colonies were isolated from the solution (7.5 log kill) (Table 23). When 3% litter was 
added to the solution, with the .05x concentration of GQ-1 sanitizer isolated colonies on plates 
were too numerous to count. When the .1x concentration was used, 6.51 and 7.24 log bacterial 
reduction was observed after 10 and 30 minutes respectively. After 60 minutes, no bacteria were 
isolated from the solution. When the .2x concentration was used, only four colonies were 
isolated from the solution after 10 minutes (a 7.84 log kill). After 30 and 60 minutes, no bacteria 
were isolated (Table 24). When 1% chick fluff was added to the solution the .05x concentration 
of GQ-1 sanitizer did not reduce SE phage 8 population effectively in 10 minutes since colonies 
were too numerous to count. After 30 and 60 minutes, 5.45 and 6 log bacterial reduction was 
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observed.  The .1x concentration of GQ-1 sanitizer also reduced the SE phage 8 by 5.50 and 6.45 
logs at 30 and 60 minutes respectively.  When the .2x concentration of GQ-1 sanitizer was used, 
5.88 and 6.60 log reduction was achieved in 10 and 30 minutes respectively. After 60 minutes of 
contact time, no bacteria were isolated from the solution (Table 25). 
When ECActive, Farmaphene, Biophene, Crystal Bright, Virkon-S, Quat-a-mone and 
Synergize were tested against SE phage 8 in the presence of 1% chick fluff, colonies isolated 
from the solution were too numerous to count at all times and concentrations (Table 25). 
Efficacy of disinfectants against S. senftenberg in absence of organic matter 
In the absence of OM, most of the disinfectants were efficacious against S. senftenberg. 
When ECActiv, Synergize, Virocid, Quat-a-mone, the unnamed disinfectant, Crystal Bright and 
Virkon –S were used, no colonies were isolated from the solution at all times and concentrations 
(Table 26). 
When the .05x concentration of Biophene was used in the absence of organic matter, only 
three colonies were isolated from the solution after 10 minutes. At all other times and 
concentrations, no bacteria were isolated from the solution. Similar results were obtained when 
GQ-1 sanitizer was used as just two colonies were isolated when the .05x concentration was 
tested at 10 minutes. No colonies were isolated at all other times and concentrations. When 
Vitacide was tested against S. senftenberg in the absence of organic matter, colonies isolated 
were too numerous to count at all times and concentrations. The same results were obtained from 
Excel when it was used at both the 05x and .1x concentrations. Using Accel at the .2x 
concentration was efficacious and no colonies were isolated from the solution at all times tested 
(Table 26). 
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When the .05x concentration of Farmaphene was used, colonies were too numerous to 
count at 10 minutes. After 30 minutes of contact time, a 5.82 log reduction was observed. After 
60 minutes of contact time, no bacteria were isolated. Using the .1x concentration gave 6.27 log 
kill after 10 minutes and after 30 and 60 minutes, no bacteria were isolated. When the. 2x 
concentration of Farmaphene was used, no bacteria were isolated (Table 26). 
Efficacy of disinfectants against S. senftenberg in presence of organic matter 
Adding litter affected the antimicrobial activity of ECActiv. When the .05x concentration 
was used in the presence of 1% litter, colonies isolated were too numerous to count. After 60 
minutes, a 6.76 log bacterial reduction was achieved. Using the .1x concentration after 10 
minutes was not efficacious and isolated colonies were too numerous to count. After 30 and 60 
minutes of contact time 6.23 and 6.85 log reduction in the S. senftenberg population was 
observed.  When the .2x concentration was used the population of S. senftenberg was reduced by 
7.69 logs. After 30 and 60 minutes, no colonies were isolated (Table 27). When 3% litter was 
used, both the .05x and .1x concentrations of ECActiv did not reduce the Salmonella senftenberg 
population effectively as colonies isolated from the solution were too numerous to count. With 
the .2x concentration of ECActiv was used, 6.80 and 7.65 log reduction in the population was 
achieved after 30 and 60 minutes (Table 28).   
Crystal Bright performed well in presence of 1% litter. Only two colonies were isolated 
from the solution after 10 minutes when the .05x concentration was added to the solution.  After 
30 and 60 minutes, no colonies were isolated from the solution. Using both the .1x and .2x 
concentrations also gave the same result and no colonies were isolated from the solution at all 
times (Table 27).  When 3% litter was added to the solution, the .05x concentration at 10 minutes 
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was not efficacious as colonies isolated were too numerous to count. After 30 minutes, a 6.65 log 
bacterial reduction was achieved and no bacteria were isolated after 60 minutes. When the .1x 
concentration was used, 7.57 and 8 log reduction was observed at 10 and 30 minutes 
respectively.  After 60 minutes of contact time, no bacteria were isolated.  This same result was 
obtained when the .2x concentration was used (Table 28). 
Antimicrobial activity of Synergize was considerably affected in the presence of 1% 
litter.  It was only able to reduce population of S. senftenberg affectively after 60 minutes of 
contact time when the .1x and .2x concentrations of Synergize were used giving 7.5 and 8 log 
reduction respectively (Table 27).  When 3% litter was added to the solution, isolated colonies 
were too numerous to count at all times and concentrations (Table 28). 
When Biophene was used in the presence of 1% litter, the .05x and .1x concentrations of 
could not reduce the S. senftenberg population in the solution effectively as isolated colonies 
were too numerous to count. When the .2x concentration was used, 7.25 and 8.39 log reduction 
was observed after 30 and 60 minutes respectively (Table 27).  In the presence of 3% litter, 
isolated colonies were also too numerous to count at all times and concentrations (Table 28). 
When Farmaphene was used in presence of 1% litter, both the .05x and .1x 
concentrations of disinfectant could not reduce the S. senftenberg population in the solution 
effectively as isolated colonies were too numerous to count. When the .2x concentration was 
used, a 7.30 log reduction was observed after 60 minutes (Table 27).  When 3% litter was added, 
isolated colonies were too numerous to count at all times and concentrations (Table 28). 
The unnamed disinfectant showed good antimicrobial properties in the presence of 
organic matter.  When the .05x concentration was used in the presence of 1% litter, no bacteria 
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were isolated after 10 minutes. After 30 minutes, only three colonies were seen on the plate (a 9 
log reduction) and after 60 minutes, no bacteria were isolated from the solution. When the .1x 
concentration was used, just one colony was seen on plate after 10 minutes. After 30 and 60 
minutes, no bacterial colonies were isolated from the solution (Table 27).  When 3% litter was 
added to the solution, a 8.11 log reduction was achieved after 10 minutes, when the .05x 
concentration of the unnamed disinfectant was tested. After 30 and 60 minutes, no bacteria were 
isolated from the solution. When the 1% concentration was used, no bacterial colonies were 
isolated from the solution at all times tested (Table 28).  In the presence of 1% chick fluff, no 
bacteria were isolated from the solution at all times and concentrations (Table 29). 
Efficacy of Virkon-S was markedly affected by the addition of organic matter.  When the 
.05x concentration of Virkon-S was added to the bacterial solution in the presence of 1% litter, 
colonies isolated were too numerous to count after both 10 and 30 minutes. A 7.79 log reduction 
in the S. senftenberg population was observed after 60 minutes. The .1x concentration of Virkon-
S did not prove to be efficacious after 10 minutes as isolated colonies were too numerous to 
count.  After 30 and 60 minutes, 7.91 and 8.25 log reduction was achieved respectively. Using 
the .2x concentration reduced the S. senftenberg population by 8.4 logs after 10 minutes. After 
30 and 60 minutes, no bacteria were isolated from the solution (Table 27). 
In the presence of 3% litter, no apparent bacterial reduction was observed with the .05x 
concentration of Virkon-S as isolated colonies were too numerous to count at all times. Even 
with 1x concentration of Virkon-S, a 7.78 log reduction was achieved after 60 minutes. When the 
.2x concentration was used, 8.22 and 9 log reduction was observed after 30 and 60 minutes 
respectively (Table 28). 
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GQ1 sanitizer showed good antimicrobial activity in the presence of litter.  In the 
presence of 1% litter, the .05x concentration of GQ-1 sanitizer was not enough to reduce the S. 
senftenberg population effectively and colonies isolated from the solution were too numerous to 
count after 10 and 30 minutes. However, after 60 minutes a 7.51 log bacterial reduction was 
achieved. With the .1x concentration, 7.96 and 9 log bacterial reduction was observed after 10 
and 30 minutes respectively. After 60 minutes, no colonies were isolated from the solution.  
When the .2x concentration was used, an 8.82 log reduction in the S. senftenberg population was 
observed after 10 minutes. After 30 and 60 minutes, no bacteria were isolated from the solution 
(Table 27).  When 3% litter was added to the S. senfteberg solution, the .05x concentration of 
GQ-1 sanitizer was not efficacious as isolated colonies were too numerous to count. When the 
.1x concentration was used, 7.79 and 9 log bacterial reduction was seen after 10 and 30 minutes. 
After 60 minutes of contact time, no colonies were isolated from the solution. Using the .2x 
concentration of GQ-1 sanitizer also gave the same result (Table 28). When 1% chick fluff was 
added to the S. senftenberg solution, the .05x concentration could not reduce the bacterial 
population effectively in 30 minutes as isolated colonies were too numerous to count.  A 6.25 log 
bacterial reduction was observed after 60 minutes.  When the .1x concentration was used, 
colonies isolated from the solution were too numerous to count after 10 minutes. After 30 and 60 
minutes, 7 and 7.52 log bacterial reduction was observed.  When the .2x concentration was used, 
colonies isolated were too numerous to count after 10 minutes. After 30 minutes, a 7.18 log 
reduction was observed but after 60 minutes, no colonies were isolated from the solution (Table 
29). 
  When Virocid was used in the presence of 1% litter, the .05x concentration of Virocid did 
not prove to be efficacious as isolated colonies were too numerous to count at all times. When 
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the .1x concentration was used, more than eight log reduction was seen after 30 and 60 minutes. 
When the .2x concentration of Virocid was used, an eight log bacterial reduction was achieved. 
After 30 and 60 minutes, no S. senftenberg colonies were isolated from the solution (Table 27).  
Addition of 3% litter neutralized the antimicrobial activity of Virocid even more. When the .05x 
concentration was tested, isolated colonies were too numerous to count at all times. With the .1x 
concentration, bacterial reduction was observed after 60 minutes where an 8 log reduction was 
achieved. When the .2x concentration was used, an eight log reduction in the S. senftenberg 
population was also observed after 10 and 30 minutes. After 60 minutes, no bacterial colonies 
were isolated from the solution (Table 28). When 1% chick fluff was added to the solution, 
bacterial reduction was observed only when Virocid was used at the .2x concentration after 60 
minutes and more than seven log reduction was achieved. At all other concentrations and times, 
isolated colonies were too numerous to count (Table 29). 
Efficacy of Quat a mone was markedly affected by the addition of organic matter. When 
1% litter was added,  effective antimicrobial activity (more than eight log reduction) was only 
seen after 60 minutes with the .2x concentration At all other concentrations and times, isolated 
colonies were too numerous to count (Table 27). When 3% litter was added to the solution, 
isolated colonies were too numerous to count at all times and concentrations (Table 28). 
When ECActiv, Farmaphene, Biophene, Crystal Bright, Virkon-S, Quat-a-mone and 
Synergize were tested against S. senftenberg in presence of 1% chick fluff, colonies isolated 
from the solution were too numerous to count at all times and concentrations (Table 29). 
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Discussion 
Vitacide and Accel were used only in the first experiment where disinfectant and bacteria 
were combined in solution without organic matter.  Vitacide (a premixed disinfectant) could not 
reduce the bacterial population with all concentrations checked. Accel was able to reduce 
bacterial populations only with the .2x concentration.  As their antimicrobial activity was not 
good in the absence of OM, they were not tested in the presence of organic matter. 
Against all isolates of Salmonella, Accel showed a 100% kill rate with the .2x 
concentration, while with the .05x and .1x concentrations its antimicrobial activity was poor. If 
the percentage of active ingredient (which is hydrogen peroxide 4.25%) in Accel was increased, 
it is possible it could be used in the presence of OM.  Hydrogen peroxide compounds have 
limited efficacy in the presence of organic matter (Moretro et al., 2011), hence their dilution rate 
should be decreased when applying them on dirty surfaces. Ruano and coworkers (2001) showed 
that a H2O2 (3%) based disinfectant at a 1:3 dilution killed Salmonella enteritidis at 10 minutes 
in both the presence and absence of organic matter. The lowest dilution of Accel used in this trial 
was .2x. If Accel were used at a .5 x dilution or less, it is possible it would perform well in the 
presence of organic matter. 
Biophene and Farmaphene also did not perform well even in the absence of organic 
matter. There was variation in their efficacy, but with most of the Salmonella strains used in this 
experiment they were comparatively less efficacious. These results are not in accordance with 
what Ruano et al found in 2001. According to Runao and coworkers (2001), Bis phenol 21% 
(synthetic phenol related compounds) at a dilution of 1:256 was effective against S. enteritidis in 
10 minutes in the presence of OM. Farmaphene and Biophene have 17.5% and 19% phenol 
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based active ingredients, which are similar to what Ruano used. At the dilution of .2x 
concentrations of Biophene and Farmaphene, neither reduced the bacterial population in the 
presence of litter or chick fluff.  
Soliman and coworkers (2009) reported that Kreso D (a Phenol based disinfectant) at a 
dilution rate of 1:72 was not affected by the addition of OM in a solution containing S. 
typhimurium and it gave a 100% kill in both the absence and presence of OM after 2 hours. In 
this research, the minimum dilution rate used for the phenol based disinfectant was .05x and 
maximum contact time was 60 minutes. This may explain why the phenolics did not perform 
well in the absence of organic matter unlike what was reported by Soliman. 
Stringfellow and coworkers (2005) reported that organic matter should be removed 
thoroughly before disinfection as it provides a barrier for microorganisms and prevents them 
from getting in contact with the disinfectant. Interference also occurs because of chemical 
reactions between the active ingredient of the disinfectant and organic matter where a complex is 
formed that renders the disinfectant less potent or non-germicidal (Anonymous, 2008).  In the 
results of this research, most of the disinfectants except the unnamed disinfectant were affected 
by the addition of organic matter to the solution. Their efficiency was considerably affected even 
with the addition of as little as of 1% litter.  
Organic matter was the only factor that affected the efficacy of the tested disinfectants. 
All other conditions were suitable such as pH, temperature and no sunlight etc. This proves the 
importance of cleaning the surfaces before applying disinfectants. 
   The type of organic matter present also affects the efficacy of disinfectants.  In this 
research, chick fluff proved to be the more potent inhibitor for most disinfectants in this research 
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as compared to the litter. Seven out of 10 disinfectants used in the presence of chick fluff were 
completely neutralized for all isolates of Salmonella tested. The .2x concentrations of these 
disinfectants did not kill Salmonella isolates in the presence of 1% chick fluff. Chick fluff forms 
a clump when added to the solution, so it may act as a barrier that cannot be penetrated by 
disinfectants. This could possibly be remedied by increasing the percentage of surfactants in the 
disinfectants as surfactants increase the penetration capacity of liquids (Som et al., 2012). 
The unnamed disinfectant which performed well against Salmonella in the presence of 
chick fluff may contain a greater percentage of surfactants (soaps). This could be a reason for the 
better performance of this disinfectant compared to others.  Addition of the unnamed disinfectant 
to the bacterial solution did cause formation of foam, which is another indication of the presence 
of anionic surfactants (Ladd, 1998). 
Chick fluff has more amino acids as compared to litter, so the amino acids in the chick 
fluff might react with the active ingredients of the disinfectants forming a complex hence 
affecting their efficacy. This is especially true for chlorine based disinfectants (Debored and 
Gunten, 2008).  Crystal Bright, a chlorine based disinfectant was efficacious in the presence of 
1% and 3% litter. For example, when Crystal Bright was tested against S. heidelberg in the 
presence of 1% and 3% organic matter, it gave more than a seven to eight log kill at 10, 30 and 
60 minutes (Table 4.2, 4.3). When Crystal Bright was used in the presence of 1% chick fluff, its 
efficacy was markedly reduced with all concentrations (.05x, .1x and .2x) at all times (10, 30, 
and 60 minutes). This is possibly because of the high reactivity of chlorine with sulphur from the 
sulphur containing amino acids present in chick fluff. 
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While testing GQ1 sanitizer (which is a combination of glutaraldehyde and QAC) against 
SE13a in the presence of 1% and 3% organic matter, the sanitizer showed more than a 6 log kill 
after 30 and 60 minutes (Table 4, 5). These results are similar to the findings of Fandos (2005) 
where efficacy of glutaraldehyde and a QAC based disinfectant was tested with 2.5% OM (yeast 
suspension) against different strains of SE. The disinfectant gave a four to six log kill with the 
lowest and highest concentration. 
Gehan and coworkers (2009) tested a similar combination of disinfectant, Aldekol 1% (a 
combination of glutaraldehyde, QAC and formalin) which showed a high antimicrobial activity 
against S. typhimurium in both the presence and absence of organic matter even after 10 
minutes. 
When Quat-a-mone (a QAC based disinfectants) was tested against SE 13a in the 
presence of organic matter, it was not efficacious. This result is similar to what Berchieri and 
Barrow found. Their research showed that the QAC based sanitizers Vteresan, Mieroquat used at 
the manufacturer’s recommendation were deactivated by the organic matter (chick fluff and 
feces) at 60 minutes of contact time.  
According to McLaren and coworkers (2011), Virkon-S (a 1% Peroxide preparation) was 
unsatisfactory as it failed to kill S. typhimurium at 10, 30 and 60 minutes in either the presence 
or absence of organic matter. In my research, Virkon-S was found to be efficacious in the 
absence of organic matter against all strains of Salmonella. In the presence of organic matter, 
results were similar to those of McLaren. 
Bacterial resistance (Intrinsic) is not only different in different types of bacteria, but also 
within different strains of bacteria. (Moretro 2011, Wesche et al., 2005)  In this research, 
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different strains of Salmonella showed different levels of resistance against disinfectants. Some 
of the strains were resistant against disinfectants even in the absence of organic matter. For 
example, S. schwarzengrund proved to be resistant against some disinfectants in the absence of 
organic matter. At the .05x and .1x concentrations; Virkon-S was unable to reduce the 
Salmonella population effectively after 10 minutes. GQ-1 sanitizer, Synergize and Biophene also 
could not reduce bacterial populations after 10 minutes as colonies isolated were too numerous to 
count at the concentrations tested (Table 18).  In the case of S. senftenberg, only Farmaphene 
was not able to reduce the bacterial population effectively after 10 minutes when a .05x 
concentration was used. When other disinfectants were used against the Salmonella strain, no 
colonies were isolated at all times and concentrations (Table 26). These results depict the 
differences in intrinsic resistance against disinfectant within bacterial isolates. Note: Accel and 
Vitacide were not efficacious at the tested concentrations against all isolates checked, so their 
antimicrobial activity was not compared. 
Continuous use of the same disinfectant or disinfectant class on any farm premises or at 
hatcheries may make bacteria resistant (extrinsic or acquired). Acquired resistance against 
disinfectants may result because of changes in the bacterial cells, either because of mutation or 
transfer of plasmids. Plasmid resistance can even be transferred by conjugation or transduction 
(Russell, 1998). Therefore, different classes of disinfectants should be used to avoid resistance 
from developing in microorganisms. 
Synergize has QAC as the major active ingredient (26%) and glutaraldehyde as the minor 
active ingredient (7%). GQ-1 sanitizer is similar in that it too has the same two active ingredients 
but the concentrations differ. In this product the glutaraldehyde is the major active ingredient and 
the QAC is the lesser ingredient. In addition, the two disinfectants have differing recommended 
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dilution rates even though both contain the same ingredients. The recommended rate of dilution 
for GQ 1 sanitizer is 1:128 while that of Synergize is 1:256. This could also be a reason for the 
difference in performance of the two. This supports the importance of proper dilution/mixing 
rates for disinfectants.  Synergize performed well in the absence of OM, but in the presence of 
organic matter its antimicrobial activity was reduced.  However, GQ1 sanitizer retained some of 
its antimicrobial activity in the presence of OM.   The .2x concentration of Synergize could not 
match the antimicrobial activity of the GQ-1 sanitizer. It may be that the higher percentage of 
glutaraldehyde in the GQ-1 sanitizer was the reason for the difference in efficacy.  Different 
active ingredients of disinfectants can be used in different ratios to achieve the best possible 
antimicrobial activity.   
  The poultry industry is continually trying to minimize Salmonella in the poultry 
production chain because of the public health significance of the bacteria. More research needs 
to be done with disinfection protocols to control Salmonella effectively. 
Many disinfectants available commercially are combinations of different classes of 
disinfectants. A few combinations of active ingredients work better than others. Levels of active 
ingredients in combinations can also be manipulated to get the best possible results from a 
disinfectant in all conditions. While mixing different classes of disinfectants, many factors 
should be kept in mind. For example, the chemical reaction between the two active ingredients 
could produce toxic fumes dangerous to humans and live birds. The combination might be 
antagonistic rather than synergistic i.e.; the germicidal activity can be decreased by combination 
rather than improving it. 
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Factors such as dilution rates, contact times, storage of disinfectants if not followed 
according to the label may result in the inability of disinfectant to achieve the desired 
antimicrobial activity. However, it is possible that concentrations other than label listed may be 
efficacious. 
In the recent past a lot of interest has been paid to controlled use of antibiotics for food 
animals to control antibiotic resistance. Many antibiotics are used as prophylactics to reduce any 
chance of infection in poultry (Apata, 2009). With the decrease in use of antibiotics, there is a 
need to provide better hygienic measures for poultry in the forms of biosecurity, disinfection, and 
cleaning. Resistance against disinfectants may be transferred between bacteria as is antibiotic 
resistance. If a few bacteria survive they may confer the resistance to other bacteria by plasmids. 
Over time a larger population of bacteria will be resistant to a certain class of disinfectant.  
Management programs should include use of different classes of disinfectants to prevent the 
resistance of bacteria against any one class. 
Most disinfectants are efficacious against their target bacteria when used according to 
label directions. The main problem arises because of the presence of factors which neutralize the 
mode of action of disinfectants. The most important of which is organic matter. Surfactants can 
be used with disinfectants to increase the penetration capacity of liquids, hence enabling 
disinfectant to better contact microorganisms.  
In conclusion, the unnamed disinfectant proved to be the best in all conditions. Two 
other disinfectants were able to give satisfactory results in the presence of organic matter, GQ-1 
sanitizer and Virocid. Crystal Bright was efficacious in the presence of litter, but neutralized in 
the presence of chick fluff. Other disinfectants were not efficacious in the presence of organic 
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matter, especially chick fluff.  Accel and Vitacide were the least effective and were not used in 
the presence of organic matter because of this. Phenol based disinfectants, Farmaphene and 
Biophene, did show antimicrobial activity in the absence of organic matter, but they were not 
satisfactory against all Salmonella isolates. Virkon-S, Quat-a-mone, Synergize and ECActive 
were efficacious in the absence of organic matter, but they were neutralized in the presence of 
organic matter, especially chick fluff.   
Therefore, poultry farmers should emphasize more and more on effective cleaning 
procedures before disinfection. Specific disinfection programs need to be prepared for 
Salmonella to avoid losses in the form of production and mortality. The human health 
significance of Salmonella is another factor which makes a disinfection program against 
Salmonella critical. 
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 Table1. Disinfectants used with their active ingredients and dilution rates. 
Disinfectants Active Ingredients 1/2x 1x 2x 
Virkon- s Potassium 
peroxymonuslufate…….21.41% 
Sodium Chloride….1.50% 
1:196 1:98 1:49 
GQ 1 Sanitizer Glutaraldehyde….14% 
N-alkyldimethylbenzyl ammonium 
chloride….2.5% 
1:256 1:128` 1:64 
Accel Hydrogen peroxide…..4.25% 1:32 1:16 1:8 
Vitacide(premixed) Octadecylaminodomethyltrihydroxysilyl 
propyl ammonium chloride…0.71% 
50% 
dilution 
undiluted Not 
used 
Virocid Alkyldimethylbenzylammoniumchloride 
17.06% 
didecyldimethylammoniumchloride 
7.8% 
glutaraldehyde  10.73% 
isopropanol 14.63% 
pineoil  2% 
1:800 1:400 1:200 
Synergize Glutaraldehyde….7% 
N-alkyldimethylbenzyl ammonium 
chloride….26% 
1:512 1:256 1:128 
88 
 
 Farmephene 
 
Ortho-benzyl-para-
chlorophenol……….10.10% 
Orthophenylphenol…..4.90% 
Para-tertiary-amylphenol..2.50% 
 
1:512 
 
1:256 
 
1:128 
ECActiv Electrochemically produced concentrate 
of oxy/sodium chlorine solutions 
1:20 1:10 1:5 
Quat a mone n-Alkyl (60% C14, 30% C16, 5.0% C12, 
5.0% C18) dimethyl benzyl ammonium 
chlorides………10% 
n-Alkyl (68% C12, 32% C14) dimethyl 
ethylbenzyl ammonium 
chlorides….10% 
1:852 1:426 1:213 
Unknown(premixed) The active ingredients were not listed on 
the label.  
50% 
dilution 
undiluted Not 
used 
Crystal Bright 10% Sodium Hypochlorite 1:200 1:100 1:50 
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Table 2.  Plate count values for S. enteritis 13 at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant. 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Virocid 0 0 0 0 0 0 0 0 0 
*Farmaphene TNTC TNTC TNTC 155 12 3 0 0 0 
*Quat-a-mone 50 0 0 0 0 0 0 0 0 
*EcActiv 0 0 0 0 0 0 0 0 0 
*GQ-1 
sanitizer TNTC 0 0 13 0 0 0 0 0 
*Unnamed 0 0 0 0 0 0 - - - 
+Crystal 
Bright 0 0 0 0 0 0 0 0 0 
+Virkon-S TNTC 9 0 TNTC 0 0 0 0 0 
+Synergize 0 0 0 0 0 0 0 0 0 
+Biophene TNTC TNTC TNTC 4 0 0 0 0 0 
+Accel TNTC TNTC TNTC TNTC TNTC TNTC 0 0 0 
+Vitacide TNTC TNTC TNTC TNTC TNTC TNTC - - - 
 
*With this series of disinfectants the starting concentration of the isolate was 1 x 108 CFUs/ 
0.1ml with an OD of 0.68 
+With this series of disinfectants the starting concentration of the isolate was also 1 x 108  
CFUs/0.1ml  the OD value was  0.75. 
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Table 3. Plate count values for S. enteritidis 13 a at three time different time intervals (in 
minutes) using 3 concentrations of disinfectant in presence of 1% organic matter (litter) 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Virocid TNTC TNTC TNTC 72 32 15 3 0 0 
+Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+EcActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Synergize TNTC TNTC TNTC TNTC TNTC TNTC 143 95 35 
**Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Crystal 0 0 0 0 0 0 0 0 0 
++Virkon-S TNTC 223 0 270 0 0 0 0 0 
++GQ-1 
sanitizer TNTC 79 64 13 0 0 0 0 0 
++Unnamed 0 0 0 0 0 0 - - - 
 
*With this series of disinfectants the starting concentration of the isolate was 2 x 109 CFUs/0.1ml 
with an OD of 0.68 
+With this series of disinfectants the starting concentration of the isolate was also 1 x 108 
CFUs/0.1ml the OD value was 0.63 
** With this series of disinfectants the starting concentration of isolate was 1 x 108  CFUs/ 0.1ml 
with an OD value of 0.675 
++ With this series of disinfectants the starting concentration of the isolate was 1 x 
108 CFU/0.1ml with an OD value of 0.69 
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Table 4. Plate count values for S. enteritidis 13 a at three time different time intervals (in 
minutes) using 3 concentrations of disinfectant in presence of 3 % organic matter (litter) 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Virocid TNTC TNTC TNTC 110 69 35 7 5 1 
+Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+EcActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Synergize TNTC TNTC TNTC TNTC TNTC TNTC 273 210 141 
**Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Crystal 
Bright 20 9 7 20 10 6 0 0 0 
++Virkon-S TNTC TNTC 113 TNTC 17 0 90 0 0 
++GQ-1 
sanitizer TNTC 125 0 21 0 0 0 0 0 
++Unnamed 31 0 0 4 0 0 - - - 
 
*With this series of disinfectants the starting concentration of the isolate was 2 x 109 CFUs/ 
0.1ml with an OD of 0.68 
+With this series of disinfectants the starting concentration of the isolate was also 1 x 108 
CFU/0.1ml the OD value was 0.63 
** With this series of disinfectants the starting concentration of isolate was 1 x 108  CFUs/ 0.1ml 
with an OD value of 0.675 
++ With this series of disinfectants the starting concentration of the isolate was 1 x 
108/0.1ml with an OD value of 0. 
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Table 5. Plate count values for S. enteritidis 13 a at three time different time intervals (in 
minutes) using 3 concentrations of disinfectant in presence of 1% chick fluff 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
GQ-1 sanitizer TNTC TNTC 73 TNTC 25 7 95 23 0 
Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC 82 10 
Unnamed 0 0 0 0 0 0 - - - 
Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Virkon-s TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Crystal TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
The starting concentration of the isolate was 1x 108 CFUs/0.1ml with an OD of 0.68 
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Table 6. Plate count values for S. kentucky at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant. 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Virkon-S TNTC 0 0 TNTC 0 0 80 0 0 
*Farmaphene TNTC TNTC 0 0 0 0 0 0 0 
*EcActiv 0 0 0 0 0 0 0 0 0 
*Synergize 110 3 0 0 0 0 0 0 0 
*Biophene TNTC TNTC 0 0 0 0 0 0 0 
*Accel TNTC TNTC TNTC TNTC TNTC TNTC 0 0 0 
+Virocid 0 0 0 0 0 0 0 0 0 
+GQ-1 
sanitizer TNTC 0 0 1 0 0 0 0 0 
+Quat-a-mone 0 0 0 0 0 0 0 0 0 
+Crystal 0 0 0 0 0 0 0 0 0 
+Vitacide TNTC TNTC TNTC TNTC TNTC TNTC - - - 
+Unnamed 0 0 0 0 0 0 - - - 
 
*With this series of disinfectants the starting concentration of the isolate was 11 x 107 
CFUs/0.1ml with an OD of 0.65 
+With this series of disinfectants the starting concentration of the isolate was also 1 x 109 
CFUs/0.1ml the OD value was 0.72 
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Table 7.  Plate count values for S. kentucky at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 1% organic matter (litter) 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Crystal 0 0 0 0 0 0 0 0 0 
*Unnamed 0 0 0 0 0 0 0 0 0 
*EcActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC 175 26 
*Virocid TNTC TNTC 166 TNTC TNTC 141 TNTC 9 0 
+Virkon-S TNTC 128 0 TNTC 30 0 78 0 0 
+GQ-1 
sanitizer TNTC 37 3 165 7 0 13 0 0 
+Synergize TNTC TNTC TNTC TNTC 193 73 TNTC 201 80 
+Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC 121 96 98 
+Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC 101 81 
+Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC 155 96 
 
*With this series of disinfectants the starting concentration of the isolate was 12 x 107 
CFUs/0.1ml with an OD of 0.63 
+With this series of disinfectants the starting concentration of the isolate was also 3 x 108 CFUs/ 
0.1ml the OD value was 0.645 
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Table 8.  Plate count values for S. kentucky at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 3% organic matter (litter) 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Crystal 12 1 1 2 0 0 0 0 0 
*Unnamed 3 0 0 0 0 0 - - - 
*EcActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
*Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 33 
+Virkon-S TNTC TNTC 3 TNTC 108 3 TNTC 13 0 
+GQ-1 
sanitizer TNTC 76 5 TNTC 1 0 35 0 0 
+Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 243 
+Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
*With this series of disinfectants the starting concentration of the isolate was 12 x 107 
CFUs/0.1ml with an OD of 0.63 
+With this series of disinfectants the starting concentration of the isolate was also 3 x 108 
CFUs/0.1ml the OD value was 0.645 
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Table 9. Plate count values for S. kentucky at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 1% chick fluff 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
GQ-1 sanitizer TNTC TNTC TNTC TNTC 152 31 168 7 0 
Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 137 
Unnamed 0 0 0 0 0 0 - - - 
Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Virkon-s TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Crystal TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
The starting concentration of the isolate was 1 x 108 CFUs/ 0.1ml with an OD of 0.616 
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Table 10.  Plate count values for S. infantis at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant. 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*ECActiv 0 0 0 0 0 0 0 0 0 
*Vitacide TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
*Farmaphene 3 1 0 0 0 0 0 0 0 
*Biophene 85 5 0 0 0 0 0 0 0 
*Quat-a-mone 0 0 0 0 0 0 0 0 0 
*GQ-1 
sanitizer 16 0 0  0 0 0 0 0 
*Crystal 
Bright 0 0 0 0 0 0 0 0 0 
*Unnamed 0 0 0 0 0 0 - - - 
+Synergize 0 0 0 0 0 0 0 0 0 
+Accel TNTC TNTC TNTC TNTC TNTC TNTC 0 0 0 
+Virocid 0 0 0 0 0 0 0 0 0 
+Virkon-s TNTC 0 0 0 0 0 0 0 0 
 
* With this series of disinfectants the starting concentration of the isolate was 21 x 107 
CFUs/0.1ml with an OD of 0.713. 
+ With this series of disinfectants the starting concentration of the isolate was 1 x 109 
CFUs/0.1ml with an OD of 0.80 
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Table 11.   Plate count values for S. infantis at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 1% organic matter (litter) 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Virocid TNTC TNTC TNTC TNTC TNTC 187 TNTC 48 1 
*Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 *Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Unnamed 5 0 0 0 0 0 - - - 
+Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 148 
**ECActiv TNTC TNTC TNTC TNTC TNTC TNTC 73 48 16 
**Virkon-s TNTC TNTC 145 TNTC TNTC 0 TNTC 66 13 
**GQ-1 
sanitizer TNTC TNTC 43 TNTC 13 0 63 8 O 
**Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Crystal 
Bright 18 8 1 0 0 0 0 0 0 
 
* With this series of disinfectants the starting concentration of the isolate was 2 x 108 
CFUs/0.1ml with an OD of 0.645 
+ With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.68 
** With this series of disinfectants the starting concentration of the isolate was 2 x 108 CFUs/0.1 
ml with an OD of 0.645 
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Table 12.   Plate count values for S. infantis at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 3% organic matter (litter) 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC 63 16 
*Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 *Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Unnamed 25 4 0 2 1 0 - - - 
+Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Virkon-s TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 68 
**GQ-1 
sanitizer TNTC TNTC 38 TNTC 75 13 153 9 2 
**Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Crystal 
bright TNTC TNTC TNTC 15 10 4 0 0 0 
 
* With this series of disinfectants the starting concentration of the isolate was 2 x 108 
CFUs/0.1ml with an OD of 0.645 
+ With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.68 
** With this series of disinfectants the starting concentration of the isolate was 2 x 108 
CFUs/0.1ml with an OD of 0.645 
 
 
 
100 
 
Table 13. Plate count values for S. infantis at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 1% chick fluff 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
Virocid TNFC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 47 
GQ-1 sanitizer TNTC TNTC 187 TNTC 193 16 TNTC 10 1 
Unnamed 0 0 0 0 0 0 - - - 
Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Virkon-s TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Crystal Bright TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
The starting concentration of the isolate was 1 x 108 CFUs/0.1ml with an OD of 0.700 
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Table 14.  Plate count values for S. heidelberg at three time different time intervals (in minutes)  
using 3 concentrations of disinfectant. 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Farmaphene TNTC TNTC TNTC TNTC 67 17 0 0 0 
*Biophene TNTC 53 5 TNTC 0 0 0 0 0 
*Virocid 0 0 0 0 0 0 0 0 0 
*Quat-a-mone 0 0 0 0 0 0 0 0 0 
+GQ-1 
sanitizer TNTC 1 0 75 0 0 0 0 0 
+Crystal 
Bright 0 0 0 0 0 0 0 0 0 
+Vitacide TNTC TNTC TNTC TNTC TNTC TNTC - - - 
+Unnamed 0 0 0 0 0 0 - - - 
+ECActiv 0 0 0 0 0 0 0 0 0 
+Virkon-s TNTC 167 0 TNTC 29 0 74 52 0 
**Synergize 0 0 0 0 0 0 0 0 0 
**Accel TNTC TNTC TNTC TNTC TNTC TNTC 0 0 0 
 
* With this series of disinfectants the starting concentration of the isolate was 2x 107 CFUs/0.1ml 
with an OD of 0.73. 
+ With this series of disinfectants the starting concentration of the isolate was 1x 107 
CFUs/0.1ml with an OD of 0.603 
** With this series of disinfectants the starting concentration of the isolate was 1x 108 
CFUs/0.1ml with an OD of 0.66 
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Table 15.  Plate count values for S. Heidelberg at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 1% organic matter (litter) 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Virocid TNTC TNTC TNTC TNTC 165 96 40 0 0 
*Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC 215 162 
*Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 232 
+Unnamed 0 0 0 0 0 0 - - - 
+GQ-1 
sanitizer TNTC 33 0 TNTC 14 0 128 11 0 
+ECActiv TNTC TNTC TNTC TNTC TNTC 168 TNTC 147 48 
+Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC 227 102 
**Virkon-s TNTC TNTC TNTC TNTC TNTC 73 TNTC 3 0 
**Crystal 
Bright 3 1 0 0 0 0 0 0 0 
**Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC 215 138 
 
* With this series of disinfectants the starting concentration of the isolate was 38 x 107 
CFUs/0.1ml with an OD of 0.72 
+ With this series of disinfectants the starting concentration of the isolate was 4 x 108 
CFUs/0.1ml with an OD of 0.66 
**With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.69 
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Table 16.  Plate count values for S. heidelberg at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 3% organic matter (litter) 
Disinfectants Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Virocid TNTC TNTC TNTC TNTC TNTC TNTC 108 23 0 
*Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
*Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Unnamed 12 0 0 0 0 0 - - - 
+GQ-1 
sanitizer TNTC TNTC 6 TNTC 0 0 192 9 0 
+ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Virkon-s TNTC TNTC TNTC TNTC TNTC 120 TNTC 0 0 
**Crystal 
Bright 70 52 33 20 6 0 1 0 0 
**Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
* With this series of disinfectants the starting concentration of the isolate was 38 x 107 
CFUs/0.1ml with an OD of 0.72 
+ With this series of disinfectants the starting concentration of the isolate was 4 x 108 
CFUs/0.1ml with an OD of 0.66 
**With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.69 
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Table 17. Plate count values for S. heidelberg at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 1% chick fluff 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC 203 27 
GQ-1 sanitizer TNTC TNTC 40 TNTC 178 6 TNTC 5 3 
Unnamed 0 0 0 0 0 0 - - - 
Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Virkon TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Crystal Bright TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
The starting concentration of the isolate was 2 x 108 CFUs/0.1ml with an OD of 0.655 
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Table 18.  Plate count values for S. schwarzengrund at three time different time intervals (in 
minutes) using 3 concentrations of disinfectant. 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Synergize TNTC 0 0 1 0 0 0 0 0 
*Virkon-s TNTC 0 0 TNTC 0 0 103 0 0 
*Biophene TNTC 0 0 33 0 0 0 0 0 
*Farmaphene TNTC TNTC 135 TNTC 113 5 4 0 0 
*Accel TNTC TNTC TNTC TNTC TNTC TNTC 0 0 0 
*Virocid 0 0 0 0 0 0 0 0 0 
*Quat-a-mone 0 0 0 0 0 0 0 0 0 
*GQ-1 
sanitizer TNTC 18 0 0 0 0 0 0 0 
+Crystal 
Bright 0 0 0 0 0 0 0 0 0 
+ECActiv 72 0 0 35 0 0 0 0 0 
+Vitacide TNTC TNTC TNTC TNTC TNTC TNTC - - - 
+Unnamed 0 0 0 0 0 0 - -  
 
* With this series of disinfectants the starting concentration of the isolate was 4 x 107 
CFUs/0.1ml with an OD of 0.78 
+ With this series of disinfectants the starting concentration of the isolate was 5 x 107 
CFUs/0.1ml with an OD of 0.725 
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Table 19.  Plate count values for S. schwarzengrund at three time different time intervals (in 
minutes) using 3 concentrations of disinfectant in presence of 1% organic matter (litter) 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*GQ-1 
sanitizer TNTC TNTC 5 TNTC 0 0 0 0 0 
*Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC 123 1 
*Unnamed 14 0 0 3 1 0 - - - 
*Crystal 
Bright TNTC 103 53 4 1 0 0 0 0 
+ECActiv TNTC TNTC TNTC TNTC TNTC 113 TNTC 13 2 
+Synergize TNTC TNTC TNTC TNTC 75 66 TNTC 75 49 
+Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Quat-a-mone TNTC TNTC 205 TNTC TNTC 190 138 115 70 
+Virkon-s TNTC TNTC TNTC TNTC TNTC 112 TNTC 33 0 
 
* With this series of disinfectants the starting concentration of the isolate was 6 x 108 
CFUs/0.1ml with an OD of 0.651 
+ With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.682 
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Table 20.  Plate count values for S. schwarzengrund at three time different time intervals (in 
minutes)  using 3 concentrations of disinfectant in presence of 3% organic matter (litter) 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*GQ-1 
sanitizer TNTC TNTC 3 TNTC 1 0 0 0 0 
*Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC 123 1 
*Unnamed 15 1 0 1 0 0 - - - 
*Crystal 
Bright TNTC TNTC TNTC 43 25 5 0 0 0 
+ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Quat-a-
mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Virkon-s TNTC TNTC TNTC TNTC TNTC TNTC TNTC 212 78 
 
* With this series of disinfectants the starting concentration of the isolate was 6 x 108 
CFUs/0.1ml with an OD of 0.651 
+ With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.682 
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Table 21. Plate count values for S.  schwarzengrund at three time different time intervals (in 
minutes)  using 3 concentrations of disinfectant in presence of 1% chick fluff 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
Virocid TNTC TNTC TNTC TNTC TNTC 57 TNTC 62 5 
GQ-1 
sanitizer TNTC TNTC 113 TNTC 65 22 TNTC 41 23 
Unnamed 0 0 0 0 0 0 - - - 
Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Virkon-s TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Crystal TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
 The starting concentration of the isolate was 12 x 107 CFUs/0.1ml with an OD of 0.622 
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Table 22.  Plate count values for S. enteritidis type 8 at three time different time intervals (in 
minutes)  using 3 concentrations of disinfectant. 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Biophene TNTC 132 27 20 0 0 0 0 0 
*Accel TNTC TNTC TNTC TNTC TNTC TNTC 0 0 0 
*Synergize 7 0 0 0 0 0 0 0 0 
*ECActiv 0 0 0 0 0 0 0 0 0 
+Unnamed 0 0 0 0 0 0 - - - 
+Vitacide TNTC TNTC TNTC TNTC TNTC TNTC - - - 
+Farmaphene TNTC TNTC 167 4 0 0 0 0 0 
+Virocid TNTC TNTC TNTC 0 0 0 0 0 0 
+Virkon-S TNTC 0 0 167 0 0 25 0 0 
+Crystal 
Bright 0 0 0 0 0 0 0 0 0 
 
* With this series of disinfectants the starting concentration of the isolate was 2 x 108 
CFUs/0.1ml with an OD of 0.72 
+ With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.634 
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Table 23.   Plate count values for S. enteritidis phage 8 at three time different time intervals (in 
minutes) using 3 concentrations of disinfectant in presence of 1% organic matter (litter) 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Unnamed 0 0 0 0 0 0 - - - 
*Virkon-S TNTC TNTC 97 TNTC 137 11 0 0 0 
+Crystal 
Bright 37 17 0 30 3 0 0 0 0 
+Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**ECActiv TNTC TNTC TNTC TNTC TNTC TNTC 155 26 0 
**synergize TNTC TNTC TNTC TNTC TNTC TNTC 178 95 43 
**Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Quat-a-
mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**GQ-1 
sanitizer TNTC TNTC 182 42 9 0 10 0 0 
++Virocid TNTC TNTC TNTC TNTC 33 8 3 0 0 
 
* With this series of disinfectants the starting concentration of the isolate was 2 x 108 
CFUs/0.1ml with an OD of 0.700 
+ With this series of disinfectants the starting concentration of the isolate was 15 x 108 
CFUs/0.1ml with an OD of 0.691 
**With this series of disinfectants the starting concentration of the isolate was 3 x 108 
CFUs/0.1ml with an OD of 0.720 
++With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.69 
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Table 24.  Plate count values for S. enteritidis phage 8 at three time different time intervals (in 
minutes)  using 3 concentrations of disinfectant in presence of 3% organic matter (litter) 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*Unnamed 32 1 0 0 0 0 - - - 
*Virkon-S TNTC TNTC TNTC TNTC TNTC TNTC 0 0 0 
+Crystal 
Bright TNTC 19 5 43 0 0 0 0 0 
+Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**ECActiv TNTC TNTC TNTC TNTC TNTC TNTC 155 26 0 
**Synergize TNTC TNTC TNTC TNTC TNTC TNTC 178 95 43 
**Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**Quat-a-
mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
**GQ-1 
sanitizer TNTC TNTC TNTC 92 17 0 4 0 0 
++Virocid TNTC TNTC TNTC TNTC TNTC TNTC 48 0 0 
 
* With this series of disinfectants the starting concentration of the isolate was 2 x 108 
CFUs/0.1ml with an OD of 0.700 
+ With this series of disinfectants the starting concentration of the isolate was 15 x 108 CFUs/0.1 
ml with an OD of 0.691 
**With this series of disinfectants the starting concentration of the isolate was 3 x 108 CFUs/0.1 
ml with an OD of 0.720 
++With this series of disinfectants the starting concentration of the isolate was 1 x 108 
CFUs/0.1ml with an OD of 0.69 
 
112 
 
Table 25. Plate count values for S. enteritidis phage 8 at three time different time intervals (in 
minutes) using 3 concentrations of disinfectant in presence of 1% chick fluff 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC 148 0 
GQ-1 sanitizer TNTC 70 20 TNTC 63 7 26 5 0 
Unnamed 0 0 0 0 0 0 - - - 
Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Virkon TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Crystal Bright TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
The starting concentration of the isolate was 2 x 107 CFUs/0.1ml with an OD of 0.649 
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Table 26.  Plate count values for S. senftenberg at three time different time intervals (in minutes)  
using 3 concentrations of disinfectant. 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*ECActiv 0 0 0 0 0 0 0 0 0 
*Accel TNTC TNTC TNTC TNTC TNTC TNTC 0 0 0 
+Synergize 0 0 0 0 0 0 0 0 0 
+Biophene 3 0 0 0 0 0 0 0 0 
+Virocid 0 0 0 0 0 0 0 0 0 
+Quat-a-mone 0 0 0 0 0 0 0 0 0 
**Unnamed 0 0 0 0 0 0 - - - 
**Vitacide TNTC TNTC TNTC TNTC TNTC TNTC - - - 
**Farmaphene TNTC 180 0 63 0 0 0 0 0 
GQ-1 sanitizer 2 0 0 0 0 0 0 0 0 
Crystal Bright 0 0 0 0 0 0 0 0 0 
Virkon-S 0 0 0 0 0 0 0 0 0 
 
* With this series of disinfectants the starting concentration of the isolate was 2 x 108 
CFUs/0.1ml with an OD of 0.643 
+ With this series of disinfectants the starting concentration of the isolate was 3 x 108 
CFUs/0.1ml with an OD of 0.68 
** With this series of disinfectants the starting concentration of the isolate was 12 x 107 
CFUs/0.1ml with an OD of 0.62 
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Table 27. Plate count values for S. senftenberg at three time different time intervals (in minutes)  
using 3 concentrations of disinfectant in presence of 1% organic matter (litter) 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*ECActiv TNTC TNTC 78 TNTC 260 63 9 0 0 
*Crystal 
Bright 2 0 0 0 0 0 0 0 0 
+Synergize TNTC TNTC TNTC TNTC TNTC 83 TNTC TNTC 25 
+Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC 167 12 
+Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 150 
+Unnamed 0 3 0 1 0 0 - - - 
**Virkon-s TNTC TNTC 97 TNTC 73 33 50 0 0 
**GQ-1 
sanitizer TNTC TNTC 185 65 2 0 9 0 0 
++Virocid TNTC TNTC TNTC TNTC 52 27 34 0 0 
++Quat-a-
mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 138 
 
* With this series of disinfectants the starting concentration of the isolate was 45 x 
107 CFUs/0.1ml with an OD of 0.630 
+ With this series of disinfectants the starting concentration of the isolate was 3 × 109 
CFUs/0.1ml with an OD of 0.713 
**With this series of disinfectants the starting concentration of the isolate was 6 x 109 
CFUs/0.1ml with an OD of 0.724 
++With this series of disinfectants the starting concentration of the isolate was 6 x 1010 
CFUs/0.1ml with an OD of 0.713 
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Table 28.  Plate count values for S. senftenberg at three time different time intervals (in minutes)  
using 3 concentrations of disinfectant in presence of 3 % organic matter (litter) 
 
 
 
Disinfectants 
Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
*ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC 70 10 
*Crystal 
Bright TNTC 103 0 12 4 0 0 0 0 
+Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
+Unnamed 23 0 0 0 0 0 - - - 
**Virkon-s TNTC TNTC TNTC TNTC TNTC 99 TNTC 36 2 
**GQ-1 
sanitizer TNTC TNTC TNTC 65 4 0 0 0 0 
++Virocid TNTC TNTC TNTC TNTC TNTC 128 28 5 0 
++Quat-a-
mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
* With this series of disinfectants the starting concentration of the isolate was 45 x 
107 CFUs/0.1ml with an OD of 0.630 
+ With this series of disinfectants the starting concentration of the isolate was 3x 109 
CFUs/0.1ml with an OD of 0.713 
**With this series of disinfectants the starting concentration of the isolate was 6 x 109 
CFUs/0.1ml with an OD of 0.724 
++With this series of disinfectants the starting concentration of the isolate was 6 x 1010 
CFUs/0.1ml with an OD of 0.713 
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Table 29. Plate count values for S. senftenberg at three time different time intervals (in minutes) 
using 3 concentrations of disinfectant in presence of 1% chick fluff 
Disinfectants Plate Count 
.05X .1X .2X 
10 30 60 10 30 60 10 30 60 
Virocid TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 165 
GQ-1 sanitizer TNTC TNTC 112 TNTC 18 6 TNTC 13 0 
Unnamed 0 0 0 0 0 0 - - - 
Biophene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Farmaphene TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Virkon-s TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
ECActiv TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Quat-a-mone TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Synergize TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
Crystal TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC TNTC 
 
 The starting concentration of the isolate was 2 x 108 CFUs/0.1ml with an OD of 0.69 
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